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3.1. Introduction

This chapter succinctly documents the existing conditions and trends of resources in the planning
area that may be affected by implementing any of the proposed alternatives described in Chapter
2, Proposed Action and Alternatives. The affected environment provides the context for assessing
potential impacts as described in Chapter 4, Environmental Consequences.

For this LUPA/EIS, the planning area is the entire Nevada and Northeastern California Sub-region
(49,868,700 acres), which contains BLM- and Forest Service-administered lands. Within

the Nevada and Northeastern California Sub-region planning area, there are 45,360,300 of
BLM-administered lands and 9,721,600 acres of Forest Service-administered lands

The planning area is the geographic area within which the BLM and Forest Service will make
decisions during this planning effort, and the planning area boundary includes all lands regardless
of jurisdiction. Lands addressed in the LUP amendments will be public lands (including
surface-estate split estate lands) managed by the BLM and Forest Service in Greater Sage-Grouse
habitats. Any decisions in the LUP amendments will apply only to federal lands administered by
either the BLM or the Forest Service.

3.1.1. Organization of Chapter 3

This chapter contains sections describing the biological, physical, and human resources of the
planning area and follows the order of topics addressed as follows:

o GRSG and GRSG Habitat

e Vegetation (Including Invasive and Exotic Species/Noxious Weeds)
e Riparian Areas and Wetlands

e Fish and Wildlife and Special Status Species

e Wild Horse and Burros

e Wildland Fire and Fire Management

Livestock Grazing/Recreation

Comprehensive Travel and Transportation Management

Land Use and Realty

Renewable Energy Resources/Mineral Resources

Special Designations
o Areas of Critical Environmental Concern
o Wilderness Areas
o Wilderness Study Areas

o National Trails

Chapter 3 Affected Environment
Introduction



6 Draft Resource Management
PlanEnvironmental Impact Statement

o Byways

o Wild and Scenic Rivers

Water Resources

Soil Resources

Cultural Heritage Resources

Tribal Interests (Including Native American Religious Concerns)

Lands with Wilderness Characteristics (BLM)

Visual Resources

e Air Quality
e Climate Change
e Socioeconomics and Environmental Justice

Each resource section in this chapter contains a discussion of background information, including
guidance and regulations, and current conditions. Current conditions describe the location, extent,
and current conditions of the resource in the planning area on BLM-administered and Forest
Service-administered lands. Conditions for a resource can vary, depending on the resource.
Those resources (e.g., vegetation, fire management, livestock grazing, mineral resources, and
lands and realty) that have a greater influence on GRSG populations and habitat and that are more
likely to be affected by GRSG management actions are described in greater detail than those
resources (e.g., water, air quality, and soil resources) that have little to no influence. The Nevada
and Northeastern California Sub-region planning area comprises 49,868,700 acres. Within the
Nevada and Northeastern California Sub-region planning area, there are 45,360,300 acres of
BLM-administered lands and 9,721,600 acres of Forest Service-administered lands that are
managed according to the BLM and Forest Service plans being amended by this LUPA/EIS.

For each resource, a general description of the existing conditions is provided for the Nevada
and Northeastern California Sub-region planning area, regardless of land status. This is done to
provide a regional context for the resource. Then, a more detailed description of the existing
conditions is provided for the BLM-administered and Forest Service-administered lands managed
according to the BLM and Forest Service plans being amended by this LUPA/EIS. This is

done to provide an area-specific description of the existing conditions for the resource. When
possible, greater emphasis is placed on describing the existing conditions of the resource as it
pertains to GRSG and its habitat.

The BLM and Forest Service reviewed the LUPs being amended under this LUPA/EIS and other
relevant information sources (such as LUPAs, maps, and state GRSG conservation strategies or
plans) for existing conditions and trends for the resources listed above with respect to GRSG and
its habitat. This affected environment information is summarized below and, where appropriate,
noted when the information is incorporated by reference.

Chapter 3 Affected Environment
Organization of Chapter 3
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3.2. Greater Sage-Grouse and Greater Sage-Grouse Habitat

3.2.1. Range and Taxonomy

Greater Sage-grouse (Centrocercus spp.) are the largest grouse found in North America. They
are a ground-dwelling, sagebrush obligate species. Historically, GRSG were considered to be
one species with a range that included 14 US states and 3 Canadian provinces prior to Euro
American contact (Figure 3-1, Historic Greater Sage-Grouse Range; Aldrich 1963; Johnsgard
1983; Connelly et al. 2004; Schroeder et al. 2004). After considering the splitting of GRSG into
separate species and sub-species based on a variety of genetic, morphological, and behavioral
evidence, only the Gunnison Sage-Grouse has been determined to be a unique species. The
Bi-State population in southwestern Nevada and east-central California has been found to be
genetically unique and its status is widely debated, but the species remains taxonomically
within GRSG. The Bi-State population, however, is not within the purview of this Nevada and
Northeastern California Sub-regional LUPA/EIS.

The current range of GRSG includes 11 US states and 2 Canadian provinces and is thought to be
a reduction of 44 percent from the range prior to Euro American contact (Connelly and Braun
1997; Schroeder et al. 2004). Regional population declines have ranged from 17 to 47 percent
(Connelly and Braun 1997). Although specific reasons for population decline differ across the
range, the underlying cause is the loss, degradation, and fragmentation of suitable sagebrush
habitat (Connelly and Braun 1997; Leonard et al. 2000; Aldridge et al. 2008). As sagebrush
habitats increasingly overlap with natural resources (e.g., oil, gas, wind, minerals, agriculture, and
recreation areas) and face increased landscape-level changes caused by exotic weeds, fire, and
conifer encroachment (Connelly et al. 2004), populations have declined substantially, raising
conservation concern for the species.

(PDF Map 3-1)

Figure 3.1. Historic Sage Grouse Range

3.2.2. Biology and Life History

GRSG depend on a variety of shrub-steppe habitats throughout their life cycle and are considered
obligate users of several species of sagebrush, including Wyoming big sagebrush (4rtemisia
tridentata ssp. wyomingensis), mountain big sagebrush (4. ¢. ssp. vaseyana), and basin big
sagebrush (4. ¢. tridentata) (Patterson 1952; Braun et al. 1976; Connelly et al. 2000a; Connelly et
al. 2004; Miller et al. 2011). GRSG also use other sagebrush species such as low sagebrush (4.
arbuscula), black sagebrush (4. nova), fringed sagebrush (4. frigida), and silver sagebrush (4.
cana) (Schroeder et al. 1999; Connelly et al. 2004). GRSG distribution is strongly correlated
with the distribution of sagebrush habitats (Schroeder et al. 2004). GRSG exhibit strong loyalty,
also known as site fidelity, to seasonal habitats (including breeding, nesting, brood rearing, and
wintering areas) even when the area is no longer of value (Connelly et al. 2004). Adult GRSG
rarely switch between these habitats once they have been selected, limiting their ability to adapt
to changes.

Chapter 3 Affected Environment
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During the spring breeding season, male GRSG gather together to perform courtship displays on
areas called leks. Areas of bare soil, short-grass steppe, windswept ridges, exposed knolls, or
other relatively open sites typically serve as leks (Patterson 1952; Connelly et al. 2004). Leks are
often surrounded by denser shrub-steppe cover, which is used for escape, thermal, and feeding
cover. The proximity, configuration, and abundance of nesting habitat are key factors influencing
lek location (Connelly 1982; Connelly et al. 2000b; Connelly et al. 2011). Leks can be formed
opportunistically at any appropriate site within or adjacent to nesting habitat (Connelly et al.
2000a), and, therefore, lek habitat availability is not considered to be a limiting factor for GRSG
(Schroeder et al. 1999). Nest sites are selected independent of lek locations, but the reverse is not
true (Bradbury et al. 1989; Wakkinen et al. 1992). Thus, leks are indicative of nesting habitat.

Leks range in size from less than 0.1 acre (0.04 hectare) to over 90 acres (36 hectares; Connelly
et al. 2004) and can host from several to hundreds of males (Johnsgard 2002). Males defend
individual territories within leks and perform elaborate displays with their specialized plumage
and vocalizations to attract females for mating. Males do not participate in incubation of eggs or
rearing chicks.

Females have been documented to travel more than 12.5 miles (20 kilometers) to their nest site
after mating (Connelly et al. 2000a), but distances between a nest site and the lek on which
breeding occurred is variable (Connelly et al. 2004). Average distance between a female’s nest
and the lek on which she was first observed ranged from 2.1 miles (3.4 kilometers) to 4.8 miles
(7.8 kilometers) in 5 studies examining 301 nest locations (Schroeder et al. 1999).

Productive nesting areas are typically characterized by sagebrush with an understory of native
grasses and forbs (broad-leaved flowering plants), with horizontal and vertical structural diversity
that provides an insect prey base, herbaceous forage for pre-laying and nesting hens, and cover
for the hen while she is incubating (Gregg 1991; Schroeder et al. 1999; Connelly et al. 2000a;
Connelly et al. 2004; Connelly et al. 2011). GRSG also may use other shrub or bunchgrass
species for nest sites (Klebenow 1969; Connelly et al. 2000a; Connelly et al. 2004). Shrub canopy
and grass cover provide concealment for GRSG nests and young and are critical for reproductive
success (Barnett and Crawford 1994; Gregg et al. 1994; DeLong et al. 1995; Connelly et al.
2004). Vegetation characteristics of successful nest sites include a sagebrush canopy cover of

15 to 25 percent, sagebrush heights of 11.8 to 31.5 inches (30 to 80 centimeters), and grass/forb
cover of 7.1 inches (18 centimeters; Connelly et al. 2000a).

Hens rear their broods within 0.1 to 3.1 miles (0.2 to 5 kilometers) of the nest site for the first 2 to
3 weeks following hatching, based on 2 studies in Wyoming (Connelly et al. 2004). Forbs and
insects are essential nutritional components for chicks (Klebenow and Gray 1968; Johnson and
Boyce 1991; Connelly et al. 2004). Therefore, early brood-rearing habitat must provide adequate
cover (sagebrush canopy cover of 10 to 25 percent; Connelly et al. 2000a) adjacent to areas rich
in forbs and insects to ensure chick survival during this period (Connelly et al. 2004).

All GRSG gradually move from sagebrush uplands to more mesic areas (moist areas such

as streambeds or wet meadows) during the late brood-rearing period (3 weeks post-hatch) in
response to summer desiccation of herbaceous vegetation (Connelly et al. 2000a). Summer use
areas can include sagebrush habitats as well as riparian areas, wet meadows, and alfalfa fields
(Schroeder et al. 1999). These areas provide an abundance of forbs and insects for both hens and
chicks (Schroeder et al. 1999; Connelly et al. 2000a). GRSG will use free water although they
do not require it since they obtain their water needs from the food they eat. However, natural
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water bodies and reservoirs can provide mesic areas for succulent forb and insect production,
thereby attracting GRSG hens with broods (Connelly et al. 2004).

As vegetation becomes desiccated through the late summer and fall, GRSG shift their diet entirely
to sagebrush (Schroeder et al. 1999). GRSG depend entirely on sagebrush throughout the winter
for both food and cover. Sagebrush stand selection is influenced by snow depth (Patterson 1952;
Hupp and Braun 1989), availability of sagebrush above the snow to provide cover (Connelly et al.
2004 and references therein) and, in some areas, topography (e.g., elevation, slope, and aspect;
Beck 1977; Crawford et al. 2004).

Many populations of GRSG migrate between seasonal ranges in response to habitat distribution
(Connelly et al. 2004). Migration can occur between winter, breeding, and summer areas, or not at
all. Migration distances of up to 100 miles (161 kilometers) have been recorded (Patterson 1952);
however, distances vary depending on the locations of seasonal habitats (Schroeder et al. 1999).
Migration distances for female GRSG generally are less than for males (Connelly et al. 2004), but,
in one study in Colorado, females traveled farther than males (Beck 1977). Almost no information
is available regarding the distribution and characteristics of migration corridors for GRSG
(Connelly et al. 2004). GRSG dispersal (when a population permanently moves to other areas) is
poorly understood (Connelly et al. 2004) and appears to be sporadic (Dunn and Braun 1986).

Habitat and Population Trends

Considerable attention has been given to this species since the 1980s, as evidenced by the National
Sage-Grouse Habitat Conservation Strategy (DOI 2004). This conservation strategy provides
national GRSG habitat conservation guidance. The plan identifies potential conservation actions
that might be implemented in order to maintain and enhance GRSG populations and habitat.

Several factors related to GRSG habitat and the way it is used by this species have been
considered causes of the decline in GRSG distribution and abundance. These factors include
habitat loss, alteration, and degradation (Braun 1995). Historically, sagebrush-dominated
vegetation was one of the most widespread habitats in the country and still covers much of

the Great Basin and Wyoming Basin, reaching into the Snake River Plain, Columbia Basin,

the Colorado Plateau, Montana, southwestern Colorado, northern Arizona, and New Mexico.
Across this area, big sagebrush predominates and has five known subspecies (West 1988; Kartesz
1994). The sagebrush mosaic was historically subject to impacts from natural components of the
environment, such as small and patchy fires, and periodic population explosions of jackrabbits,
grasshoppers, and crickets. Big sagebrush does not resprout after a fire, but is replenished by
wind-dispersed seed from adjacent unburned stands or seeds in the soil. Depending on the species
and the size of a burn, sagebrush can reestablish itself within five years of a burn, but a return

to a full pre-burn community (density and cover of sagebrush) cover can take 15 to 30 years
(Bunting 1984; Miller and Rose 1999) for species that grow in higher precipitation zones, such
as mountain big sagebrush. Species such as Wyoming big sagebrush, which grow exclusively

in dry soils, can take 100 to 200 year to recover to pre-burn sagebrush canopy (Cooper et al.
2007; Eichhorn and Watts 1984).

Since Euro American contact with the West began, the amount, distribution, and quality of
sagebrush habitats and populations of GRSG that depend on them have declined as a result

of activities such as large-scale conversions to cultivated croplands or pastures, altered fire
frequencies resulting in conifer encroachment at higher elevations and annual grass invasion

at lower elevations, livestock grazing, herbicide use, mineral and energy development, and
recreational activities related to urban growth and increased human populations. As a result, the
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156 million acres of sagebrush that existed historically were reduced to 119 million acres by 2004
(Connelly et al. 2004). Currently, sagebrush communities and GRSG are at risk from multiple
sources across multiple scales (BLM 2004d). About 56 percent of the potential distribution of
habitat prior to Euro American contact is currently occupied by GRSG (Connelly et al. 2004).

GRSG use different components of their sagebrush habitat for breeding, nesting, brood rearing,
and wintering. Key habitat components include adequate canopy cover of tall grasses and medium
height shrubs for nesting, abundant forbs and insects for brood rearing, and availability of
herbaceous riparian species for late growing-season foraging (BLM 2004d). Understory, height,
density, cover, and patchiness of the sagebrush-dominated ecosystem are important to GRSG.

The negative impacts of habitat fragmentation on GRSG include reductions in courtship site
persistence, courtship site attendance, winter habitat use, recruitment, yearling annual survival,
and female nest site choice (USFWS 2010d). Invasive plants are also a serious range-wide threat
to GRSG habitat. Once established, invasive plants reduce and eliminate vegetation essential
for GRSG food and cover. Invasive species can out-compete sagebrush and increase wildfire
frequencies, further contributing to direct loss of habitat. Sagebrush restoration techniques are
limited and have generally been ineffective (USFWS 2010a).

GRSG have declined dramatically within the past 20 years in large portions of its overall range.
In March 2010, USFWS concluded that the GRSG warranted protection under the ESA; however,
USFWS determined that proposing the species for protection is precluded by the need to take
action on other species facing more immediate and severe extinction threats. As a result, the
GRSG will be added to the list of species that are candidates for ESA protection. Habitat loss and
fragmentation resulting from wildfire, energy development, urbanization, agricultural conversion,
conversion of sagebrush to other vegetation types (such as pinyon-juniper woodlands), and
infrastructure development are the primary threats to the species (USFWS 2010a).

Habitat Selection

GRSG are currently estimated to occupy 165 million acres (668,000 square kilometers)

across the western US and Canada (Knick and Connelly 2011), and his range encompasses
tremendous variability in habitat conditions, anthropogenic activities, and GRSG populations.
The development of comprehensive monitoring approaches led to formal recognition that habitat
selection assessments need to utilize approaches that address multiple spatial scales to represent
selection processes of the animals (Connelly et al. 2003b; Connelly et al. 2011). First-order
selection is the geographic range and defines the GRSG population of interest. Within this
geographic range, second-order selection hinges on large, relatively intact regions of habitat and
is often identified using subpopulation distributions (e.g., geographic proximity and potential
connections among leks or regional population connectivity using genetics). Third-order selection
represents refinement of habitats used by subpopulations by identifying seasonal habitats

(e.g., nesting habitat), patch selection, and migration habitats. Assessment can be made of the
fourth-order of behavioral classification by quantifying food and cover attributes and foraging
behavior at particular sites (Stiver et al. 2010). In practice, selection of food items is nested
within selection of feeding site because selection of a particular site determines the array of food
items available to be selected. Habitat value and use will best be determined using a combination
of these characteristics (not one alone). To accurately characterize GRSG habitat selection for

a given population at the first and second orders (landscape spatial scale), the migratory nature
(e.g., seasonal movements) of the population must be well understood (Connelly et al. 2000a)
and this may include very large areas on an annual basis; it has been suggested that migratory
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populations may range across a habitat the size of the state of Rhode Island (approximately 1,200
square miles [311,000 hectares]; Connelly et al. 2003).

Habitat

Sagebrush occurs in two natural vegetation types that are delineated by temperature and patterns
of precipitation (Miller et al. 2011). Sagebrush steppe ranges across the northern portion of
GRSG range, from British Columbia and the Columbia Basin, through the northern Great Basin,
Snake River Plain, and Montana, and into the Wyoming Basin and northern Colorado. In this
type, sagebrush typically co-dominates with perennial bunchgrasses (Miller et al. 2011). The
second major type, Great Basin sagebrush, occurs south of sagebrush steppe, and extends from
the Colorado Plateau westward into Nevada, Utah, and California (Miller et al. 2011). The
herbaceous component contributes a smaller portion of the total plant cover (Miller and Eddleman
2000) due to hydrologic patterns. In this habitat type, sagebrush is frequently the canopy
dominant with little understory (Miller et al. 2011).

Table 3-1, Characteristics of Sagebrush Rangeland Needed for Productive GRSG Habitat,
describes GRSG habitat characteristics and provides the standard for seasonal habitat definitions.

Based on current research conducted within the Great Basin sagebrush type (as opposed to the
sagebrush steppe), the Nevada and Northeastern California Sub-region has developed GRSG
habitat standards to replace the Connelly guidelines within the sub-region or within the floristic
province represented by the WAFWA Management Zone III. These guidelines, outlined in Table
3-2, Habitat Health Indicators and Objectives, emphasize the role of sagebrush canopy cover for
nesting in the Great Basin sagebrush type, the importance of riparian condition and species
diversity in brood-rearing habitat, and the nesting of site-specific habitat attributes within broader
scales of habitat selection by GRSG.

Table 3.1. Characteristics of Sagebrush Rangeland Needed for Productive GRSG Habitat

Breeding Brood-rearing Wintere
Height Canopy Height Canopy Height Canopy

(centimeters) (%) (centimeters) (%) (centimeters) (%)
Mesic sites?
Sagebrush 40 to 80 15 to 25 40 to 80 10 to 25 25 to 35 10 to 30
Grass-forb >18¢ >25d variable >15 N/A N/A
Arid sites?
Sagebrush 30-80 15 to 25 40 to 80 10 to 25 25 to 35 10 to 30
Grass-forb 18¢ >15 variable >15 N/A N/A
Areab >80 >40 >80

considered.

bPercentage of seasonal habitat needed with indicated conditions.

cMeasured as “droop height”; the highest naturally growing portion of the plant.

¢ Values for height and canopy coverage are for shrubs exposed above snow.

Source: Connelly et al. 2000a; Tisdale and Hironaka 1981; Hironaka et al. 1983; Schroeder 1995

aMesic and arid sites should be defined on a local basis; annual precipitation, herbaceous understory, and soils should be

d Coverage should exceed 15% for perennial grasses and 10% for forbs; values should be substantially greater if most
sagebrush has a growth form that provides little lateral cover.
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Life Requisite | Habitat Indicator Objective

General

All life stages |Rangeland Health Standards | Meeting all standards !

LEK

Cover Availability of sagebrush cover Has adjacent sagebrush cover

Security Proximity of tall trees Within 3 kilometers (1.86 miles):
e none within line of sight of the lek
® <3.5% conifer land cover

Proximity of tall structures None within 5 kilometers
NESTING
Cover Sagebrush canopy cover (%) >20

Sagebrush species present

Includes Artemesia tridentata subspecies

Perennial grass cover (%)

>10 if shrub cover <252

Annual grass (%) <5
Total shrub cover (%) >40
Conifer encroachment (%) <5
BROOD-REARING/SUMMER
Cover Sagebrush canopy cover (%) >10
Cover and Food Perennial forb canopy cover (%) >5 arid
>15 mesic
Food Riparian Areas/Meadows Manage for PFC
Perennial forb availability (riparian |> 5 plant species present?
areas/meadows) B
Security Conifer encroachment (%) <3 phase I (0 — 25% cover)
No phase II (25 — 50% cover)
No phase III (>50% cover)
within 850-meter (2,788-foot) buffer of
microhabitat plot
Riparian Area/Meadow Interspersion | Perimeter to area ratio of 0.15 within 159-meter
with adjacent sagebrush (522-foot) buffer of the microhabitat plot
WINTER

Cover and Food

Sagebrush canopy cover (%)

>10

Sagebrush height (centimeters)

>25

Conifer encroachment (%)

<5 phase I (0 — 25% cover)
no phase II (25 — 50% cover)
no phase III (>50% cover)

within 850-meter (2,788-foot) buffer of
microhabitat plot

Sagebrush extent (%)

>85 sagebrush land cover within 850-meter
(2,788-foot) buffer centered on microhabitat plot

Sagebrush species comp (%)
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Life Requisite Habitat Indicator Objective

25 A. vaseyana sites

Sources: Blomberg et al. 2012; Casazza 2011; Coates et al. 2011; Coates and Delehanty 2010; Coates and Casazza (in
prep. A); Coates and Casazza (in prep. B); Connelly et al. 2000; Kolada 2009a, 2009b; Lockyer et al. (in review);
Nevada Governor’s Sage-Grouse Conservation Team 2010

1 Upland standards are based on indicators for canopy and ground cover, including litter, live vegetation, and rock,
appropriate to the ecological potential of the site.

2 Assumes upland rangeland health standards are being met.

3 Standard considered in addition to PFC. Measured Ecological Site Deterioration (ESD)/Daubenmire (20-centimeter
by 50-centimeter frame). Includes all mesic plant species, not perennial forbs only.

3.2.3. Management Zones

Due to the differences in the ecology of sagebrush across the range of the GRSG, WAFWA
further parses sagebrush habitats into seven management zones (Management Zones [-VII)
based primarily on floristic provinces (Figure 3-2, Preliminary Priority and General Greater
Sage-Grouse Habitat and WAFWA Management Zones). The boundaries of these management
zones were delineated based on their ecological and biological attributes rather than on arbitrary
political boundaries (Stiver et al. 2006). Vegetation found within each management zone

is similar, and GRSG and its habitat within these areas are likely to respond similarly to
environmental factors and management actions.

(PDF Map 3-2)

Figure 3.2. Preliminary Priority and General Sage-Grouse Habitat and WAFWA
Management Zones

The Nevada and Northeastern California Sub-regional planning area includes GRSG habitat
and populations within three management zones as delineated by WAFWA. To facilitate local
planning efforts and foster stakeholder involvement in state-led planning initiated by the Nevada
Governor in 2004, the Nevada and Northeastern California Sub-region was divided into 66
PMUs that remain a primary reference tool for describing the sub-regional populations (Nevada
Governor’s Sage-Grouse Conservation Team 2004). Management zones in the Nevada and
Northeastern California Sub-region include the following:

e Management Zone III: Southern Great Basin Management Zone (includes Utah, Nevada,
and California)

e Management Zone IV: Snake River Plain Management Zone (includes Idaho, Utah, Nevada,
and Oregon)

e Management Zone V: Northern Great Basin Management Zone (includes Oregon, California,
and Nevada)

These management zones, their aggregate populations and subpopulations, and the PMUs in the
sub-region are described in Table 3-3, WAFWA Management Zones in the Planning Area and in
Figure 3-3, Populations/Subpopulation Management Units and WAFWA Management Zones.
Portions of PMUs may cross population/subpopulation boundaries (Connelly et al. 2004). For
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planning purposes, management zone boundaries are adapted to the PMU boundaries described
for the sub-region.

Management Zone Conditions
Nevada Habitat Mapping

NDOW, the BLM, and Forest Service completed detailed mapping of GRSG habitats within
Nevada, with the exception of habitat for the northeast California/northwest Nevada population,
which includes the California portion of the sub-region and the California-managed portion of
northwestern Nevada. This mapping was developed using a mapping framework produced by the
BLM that designates the restoration potential of sagebrush communities (R-values) within the
known range of GRSG in Nevada. The R-values, based upon existing vegetation cover, ecological
site potential, and burned areas, were developed in Geographic Information Systems (GIS) by the
Nevada BLM State Office staff and district personnel with cooperation from NDOW wildlife
biologists. R-value classifications were adapted from Sather-Blaire et al. (2000).

Restoration potentials are defined as follows:

e R-0: Areas with desired species composition that have sufficient, but not excessive, sagebrush
canopy and sufficient grasses and forbs in the understory to provide adequate cover and forage
to meet the seasonal needs of GRSG (nesting, early brooding, summer, fall/winter).

Table 3.3. WAFWA Management Zones in the Planning Area

WAFWA Populations/Subpopulations Population Management Units
Management
Zone
Central Nevada Cortez, South Fork, Shoshone, Three Bar, Monitor,

Reese River, Toiyabe, Kawich, Clan Alpine, Desatoya,
Stillwater, Fish Creek, Sonoma, Ruby Valley, Battle
Mountain, Diamond

1 Southeast Nevada East Valley, Butte/Buck/White Pine, Schell/Antelope,
Spring/Snake Valley, Steptoe/Cave, Lincoln
Northwestern Interior Jackson, Slumbering Hills, Eugene, East Range,

Humboldt, Trinity, Limbo, Majuba 1,2,3,4, Sahwave 1,2,
Nightingale, Eden Valley

Quinn Range Quinn
North Central Nevada Santa Rosa Desert
v Northeastern Nevada Tuscarora, North Fork, Islands, O’Neil Basin, Snake,
Gollaher
South Central Oregon/North Central |Lone Willow
Nevada
v Northeastern California/ Massacre, Vya, Sheldon, Buffalo-Skedaddle, Likely
Northwestern Nevada Tablelands, Black Rock, Pine Forest
Klamath (California) Devil’s Garden
Warm Springs Valley Virginia/Pah Rah

Source: Stiver et al. 2006

e R-I: Areas with potential to produce sagebrush plant communities that have good understory
composition of desired grasses and forbs but lack sufficient sagebrush canopy. These areas
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could be characterized by native perennial grasslands post-fire or seeded perennial grass
rangelands.

e R-2: Existing sagebrush plant communities with insufficient desired grasses and forbs in
the understory.

® R-3: Areas dominated by pinyon-juniper woodland that may have the potential to produce
sagebrush plant communities. These areas include sagebrush sites that have been encroached
by pinyon-juniper woodlands, as well as other pinyon-juniper dominated sites that may
provide potential value to GRSG.

o X-3: P1ny0n-Jun1per areas that have crossed the threshold from sagebrush ecological site
to pinyon-juniper or juniper woodland or have only had a potential for woodland plant
community.

(PDF Map 3-3)
Figure 3.3. Populations/Subpopulation Management Units and WAFWA Management Zones

e R-4: Areas with potential to produce sagebrush plant communities but are dominated by
annual grasses, annual forbs, or weeds.

e X-4: Areas that have crossed the threshold from sagebrush ecological site to annual grasses,
perennial weeds, bare ground, or a non-sagebrush ecological site.

® Other: Areas with some value to GRSG but typically not considered traditional GRSG
habitat. These areas include riparian zones, salt desert scrub communities, aspen stands,
mountain mahogany stands, and agricultural lands.

Using the R-mapping as a starting point, the NDOW habitat categorization mapping then
incorporates the best available data (including lek observations, telemetry locations, survey and
inventory reports, vegetation cover, soils information, and aerial photography) into a statewide
prioritization of GRSG habitat. This mapping delineates GRSG habitat into the following five
categories:

e Category 1 — Essential/Irreplaceable Habitat: The lek and associated nesting habitat is
categorized as essential and irreplaceable habitat. The interrelationships between the vegetal
characteristics of a given area, female nest site selection, and movement patterns of the
population that drive males to establish a lek in areas of female use is spatially and temporally
dynamic and has yet to be successfully recreated (USFWS 2013a). However, focusing solely
on the lek location and a certain buffer around the lek does not always adequately represent
those areas that are crucial to the long-term survival of particular populations, especially those
that are migratory. Several telemetry monitoring efforts, particularly in eastern Nevada, have
shown that females will move up in elevation from the lek sites to more mesic habitats to both
nest and raise their broods. These habitats should also be considered as Category 1 habitats
that are essential and irreplaceable. Category 1 habitat often corresponds to the R-0 habitat
definition (see definitions above).

e Category 2 — Important Habitat: Suitable and diverse winter habitats and high quality
brood-rearing habitats are critical to the long-term persistence of GRSG populations.
Winter habitats are very important to GRSG due in large part to their complete dependence
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on sagebrush during the late fall and winter months (Connelly et al. 2000a). Depending

on the year and the snowpack in a given area, winter habitats elevate in importance as

snow accumulations rise. Because of the loss of sagebrush in Nevada over the last decade
(approximately 2.6 million acres or 12 percent of available GRSG habitat), winter habitat is at
a premium and, depending on the particular PMU, could actually be considered essential and
irreplaceable. In Nevada, winter habitats are essentially comprised of mountain big sagebrush,
Wyoming big sagebrush, and low sagebrush communities. Plants within these communities
are usually taller than at random sites (Connelly 1982; Schoenberg 1982). Also, sagebrush
canopy cover is typically greater than 20 percent at wintering sites (Hanf et al. 1994; Eng
and Schladweiler 1972; Homer et al. 1993). High quality winter habitat may correspond to
the R-2 habitat definition, but there are situations where important winter habitats could be
nested within R-0 habitats as well.

Brood-rearing habitats are also a very important component of GRSG habitats. A mosaic of
upland sagebrush vegetation intermixed with mountain meadows and spring systems compose
brood rearing habitat. These habitat types are fairly limited in Nevada because of the dry climate
exhibited throughout the majority of the Great Basin. These habitats have been impacted by
improper livestock grazing practices (whether prior or current), overutilization by wild horses,
and pinyon and juniper encroachment. High quality brood-rearing habitat generally corresponds
best to the R-0 habitat definition; however, there are instances where high quality brood-rearing
habitat could be nested within R-1 and R-2 habitat definitions.

e Category 3 — Habitat of Moderate Importance: These habitats are not meeting their full
potential due to any number of factors but still serve some benefit to GRSG populations.
These habitats can serve as nesting, brood rearing, wintering, or transitional habitat but are
marginal. For the short term, these habitats may only be of limited value on a seasonal basis
but could serve additional long-term values if certain habitat components (most importantly
sagebrush) return to the site.

Habitats within this category could correspond to R-1, R-2, or R-3 habitat definitions. R-1
habitats generally tend to be upper elevation sagebrush habitats, normally mountain big sagebrush
communities that have recently burned. These areas are likely to return to a mountain big
sagebrush community within 35 to 100 years (Baker 2006) and would then serve greater value

to GRSG, but presently may only be of marginal value during the brood-rearing period, for
example. R-2 habitats with ample sagebrush but little understory exist at various elevation and
topography types. These areas can often be treated with passive management techniques, which
are recommended in xeric sagebrush communities that receive less than or equal to 12 inches of
precipitation. Pinyon and juniper-encroached sagebrush habitats, or R-3 habitats that have not
crossed a threshold, may be of value to GRSG depending on the level of encroachment.

e Category 4 — Low Value Habitat and Transition Range: Habitats within this category currently
contribute very little value to GRSG other than transitional range from one seasonal habitat
to another or minimal foraging use. Habitats within this category that also correspond to
R-3 habitat definitions have not completely crossed a threshold where restoration efforts
would be ineffective but would be very expensive, with secondary work needed to recover
the understory. The cost to benefit ratio is too high to apply recovery efforts at this time.
Similarly, habitats that correspond to the R-4 habitat definition may not have necessarily
crossed the restoration threshold, but restoration would be very expensive and would also
require secondary or tertiary treatments to control invasive plant species post treatment.
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e Category 5 — Unsuitable Habitat: This category represents non-habitat at this time unless
greater strides are made with respect to restoration techniques. In general, this type of habitat
is in such poor condition that restoration efforts would not be feasible or effective. Non-habitat
can either be designated non-habitat areas delineated within seasonal distribution maps or
areas that have undergone substantial change and are not likely to recover. These areas
could be lower elevation sagebrush habitats that have burned and are now annual grasslands
dominated by various invasive weeds. Areas such as these are not likely to recover without
substantial effort and expense. Other examples of habitat alteration that could render an area to
be considered non-habitat include agricultural conversion, or cultivation, and urban/suburban
development. Category 5 habitat could correspond to the R-3 or R-4 (and X-3 or X-4) habitat
definitions. These areas have little potential to produce sagebrush plant communities and are
currently dominated by pinyon-juniper woodlands or annual grasses and forbs.

California Habitat Mapping

The California BLM administers lands within the Surprise, Eagle Lake, and Alturas Field
Offices in the northwestern portion of the Nevada and Northeastern California Sub-region.
BLM-administered lands in the Surprise and Eagle Lake Field Offices fall within California and
Nevada. For the Northeast California/Northwest Nevada GRSG population, California BLM
utilized a mapping methodology based on the Doherty modeling (Doherty et al. 2011), including
the 100 percent breeding bird density core regions, or all known active leks with appropriate
buffering (6.4 kilometers [4 miles] for 25 percent and 50 percent kernels, 8.5 kilometers [5.3 miles]
for 75 percent and 100 percent kernels). Areas were modified by local knowledge of seasonal
range use, known connectivity, and vegetative and natural barriers. In California, extensive radio
telemetry information was available, providing a direct footprint of GRSG use areas.

For the purposes of quantifying GRSG habitat, the terms PPH and PGH are used. PPH includes
NDOW mapping Categories 1 and 2, and PGH includes mapping Category 3. All mapped habitat
within California and California-managed PMUs in northwestern Nevada are included as PPH
and PGH per the methodology noted above.

Surface and Habitat Acres

Population/subpopulation surface acreage within the sub-region is dominated by
BLM-administered lands at 70 percent. Forest Service-administered lands comprise 13 percent,
and all other ownerships comprise the remaining 17 percent (Table 3-4, Surface Ownership
within Nevada Population/ Subpopulation Areas).

Table 3.4. Surface Ownership within Nevada and Northeastern California
Population/Subpopulation Areas

Population/Subpopulation Total BLM Forest Other
Service

Management Zone 111

Central Nevada 13,796,074 9,561,331 2,461,316 1,773,427

Northwestern Interior 1,284,622 991,457 0 293,165

Quinn Range 1,986,395 1,719,176 222,502 44,717

Southeast Nevada 9,015,524 7,530,250 787,939 697,335

Management Zone IV

North Central Nevada 12,063,293 11,341,319 1312,456 1409,518
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Population/Subpopulation Total BLM Forest Other
Service

Northeastern Nevada 5,981,841 3,403,738 679,337 1,898,766

Management Zone V

Klamath (California) 69,539 0 59,446 10,093

Northeastern California/Northwestern Nevada |4,265,207 3,129,350 18,213 1,117,644

South Central Oregon/North Central Nevada  |480,377 456,409 0 23,968

Warm Springs Valley 356,033 231,387 0 124,646

Total 39,319,059 28,364,422 4,541,212 6,393,283

Source: Manier et al. 2013

Population/subpopulation PPH and PGH within the sub-region is slightly more skewed toward
BLM-administered lands at 73 percent. Forest Service-administered lands comprise 11 percent,
and all other ownerships comprise the remaining 15 percent (Table 3-5, GRSG Habitat
within Nevada and Northeastern California Population/Subpopulation Areas). Of note is the
percentage of PPH/PGH contained within each of the population/subpopulation areas and the
contribution of each for the sub-region (Table 3-6, Suitable GRSG Habitat As Percentage of
Population/Subpopulation Surface Acreage and as Percentage of Sub-region Occupied Habitat).

Occupied GRSG habitat is depicted on Figure 3-4, Occupied Habitat.
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Table 3.5. GRSG Habitat! within Nevada and Northeastern California Population/Subpopulation Areas

Population/Sub Total BLM Forest Service Other

PPH PGH PPH PGH PPH PGH PPH PGH
population
Management Zone II1
Central Nevada 4,123,513 2,643,355 3,041,134 1,887,370 502,472 303,839 579,907 452,146
Northwestern Interior 29,155 111,458 25,070 93,837 0 0 4,086 17,622
Quinn Range 1,669 259,543 1,204 230,084 0 22,549 465 6,910
Southeast Nevada 2,282,856 1,357,973 2,003,203 1,201,344 106,425 53,770 173,228 102,859
Management Zone IV
North Central Nevada 1,380,282 369,967 969,511 282,418 203,319 35,934 207,452 51,614
Northeastern Nevada 4,256,002 847,865 2,621,895 457,111 372,976 147,879 1,261,131 242,874
Management Zone V
Klamath (California) 0 69,526 0 0 0 59,435 0 10,091
Northeastern California/ 3,072,306 415,918 2,559,361 376,424 4,169 7,754 508,776 31,740
Northwestern Nevada
South Central Oregon/North 314,813 84,396 300,319 78,119 0 0 14,494 6,278
Central Nevada
Warm Springs Valley 83,635 72,654 60,253 51,490 0 0 23,382 21,164
Total 15,544,232 6,232,655 11,581,950 4,658,196 1,189,361 631,161 2,772,921 943,299

Source: Manier et al. 2013

1Occupied Habitat defined as Categories 1 and 2 for PPH and Category 3 for PGH mapped by NDOW as described above.
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Table 3.6. Suitable GRSG Habitat As Percentage of Population/Subpopulation Surface
Acreage and as Percentage of Sub-region Occupied Habitat

Population/Subpopulation As % of Surface within As % of Sub-region
Population/Subpopulation
Occupied Habitat

Central Nevada 49 31
Northwestern Interior 31 2
Quinn Range 13 1
Southeast Nevada 40 17
North Central Nevada 72 7
Northeastern Nevada 84 23
Klamath (California) 100 <1
Northeastern California/Northwestern Nevada 81 16
South Central Oregon/North Central Nevada 83 2
Warm Springs Valley 44 1

Source: NDOW and CDFW 2012

Sage-Grouse Populations
The NDOW and CDFW lek database classifies leks into five categories defined as follows:
® Active: 2 or more males observed at least twice in the last 5 years

® Pending Active: 2 or more males observed only once in the last 5 years with no other visits
conducted

® [nactive: 0 or 1 male observed during every visit (minimum 2 visits) in the last 5 years
e Historic: 0 or 1 male observed during every visit (minimum 5 visits) in the last 30 years
e Unknown: no other conditions met

Currently, there are 573 leks classified as active, 272 leks classified as inactive, and approximately
200 leks classified as pending (having been active within the last 5 years with no other visits).
Active leks are distributed among the population/subpopulation areas, as shown in Table 3-7,
Leks in Population/Subpopulation Areas.

Lek data demonstrate where GRSG in the sub-region are persistent within
populations/subpopulations. (See management zone discussions below for summaries of
population trends and habitat factors.)

(PDF Map 3-4)
Figure 3.4. Occupied Habitat

Table 3.7. Leks in Population/Subpopulation Areas

Population/Subpopulation Active Inactive Total
Central Nevada 134 51 185
Northwestern Interior 0 9 9
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Population/Subpopulation Active Inactive Total
Quinn Range 0 0 0
Southeast Nevada 105 42 147
North Central Nevada 44 29 73
Northeastern Nevada 157 93 250
Northeastern California/Northwestern Nevada 95 30 125
South Central Oregon/North Central Nevada 36 18 54
Warm Springs Valley 2 0 2
Source: NDOW and CDFW 2012

Numbers of males per active lek in each population/subpopulation are characterized in Table 3-8,
Percentage Distribution of Active Leks by Size Category within Population/Subpopulation Areas.

Table 3.8. Percentage Distribution of Active Leks by Size Category within

Population/Subpopulation Areas

1-10 males| 11-20 21-30 31-40 41-50 50+ males
males males males males

Central Nevada 35% 23% 16% 11% 6% 8%
Northwestern Interior N/A N/A N/A N/A N/A N/A
Quinn Range N/A N/A N/A N/A N/A N/A
Southeast Nevada 56% 28% 10% 3% 0% 3%
North Central Nevada 43% 18% 16% 7% 2% 14%
Northeastern Nevada 44% 27% 17% 3% 5% 3%
Lake Area: Northeastern 24% 19% 18% 17% 7% 15%
California/Northwestern Nevada

South Central Oregon/North Central Nevada|  53% 19% 17% 5% 3% 3%
Warm Springs Valley 50% 0% 0% 0% 0% 50%

Source: NDOW and CDFW 2012

The distribution of lek categories among the population/subpopulations depicts their relative

strength. Of note is the northeast California/northwest Nevada subpopulation with a relatively flat
distribution across lek categories indicating a disproportionate number of larger leks. Central
Nevada exhibits a similar distribution. Northeastern Nevada and Southeastern Nevada have a high
number of small leks and a linear decrease in number of leks by lek size across the categories. The
smaller but viable populations in North Central and South Central Oregon/North Central Nevada
have fewer leks overall but lek size distributions similar to those of the most robust northeast
California/northwest Nevada and Central Nevada populations. These distributions generally
correlate to wildfire/annual grass/conifer influences among subpopulations.

Fire Occurrence

Fire has played a major role in the decline of GRSG habitat within the sub-region. Fire starts
and total burned acres by both year and decade have increased substantially since 1980. Causal
factors are attributable initially to the influence of invasive grasses on fire return intervals. The
fine fuel bed created annually has the ability to ignite more frequently and to burn in larger, more
continuous patches. Of increasing importance is the role of climate change. Live fuel moistures
are reaching lower values earlier than in recorded history thus greatly increasing the flammability
of larger fuels such as sagebrush. This increases fire size and also intensifies fire behavior.

Figure 3-5, Areas with a High Probability of Cheatgrass Occurrence, shows the areas of the
sub-region with a high probability for cheatgrass to occur. The loss of GRSG habitat in the
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Northwestern Interior population of the sub-region bears a direct relationship to the high risk of
cheatgrass replacement following wildfire (Connelly et al. 2004). Of note is the low risk for the
Nevada portion of the Northeast California/Northwest Nevada, North Central, and Northeastern

subpopulations and the low to moderate risk in the Central and Southeastern subpopulations,
demonstrating some level of resilience to the effects of wildfire and ultimately loss of habitat

in these areas.

More recent fire history in the sub-region is shown on Figure 3-6, Fire History 2000-2012, while
the trends in fire starts and burned acres are depicted in Table 3-9, Fire Starts and Acres Burned
by Decade by Population/Subpopulation Area.

Chart 3-1, Acres Burned by Decade, displays fire data by decade and demonstrates the increase
in fire size. Trends in fire starts reflect a general increase across the chart, while acres burned
more than tripled from the 1980s to the 1990s and nearly quadrupled to current.

(PDF Map 3-5)

Figure 3.5. Areas with a High Probability of Cheatgrass Occurance

(PDF Map 3-6)

Figure 3.6. Fire History 2000-2012

Table 3.9. Fire Starts and Acres Burned by Decade! by Population/Subpopulation Area

Population/ 1983-1992 1993-2002 2003-2012 Total
Subpopulation Starts Acres Starts Acres Starts Acres Acres
Central Nevada 215 189,475 517 1,123,789 503 631,250 1,944,514
Northwestern Interior 71 75,305 214 394,503 110 91,217 561,025
Quinn Range 5 1,928 4 1,362 9 10,735 14,025
Southeast Nevada 120 54,085 182 100,672 69 59,361 214,118
North Central Nevada 45 44,284 84 187,976 114 328,232 560,492
Northeastern Nevada 310 279,340 519 809,090 590 1,841,607 2,930,037
Northeast California/ 223 132,446 426 211,190 142 419,248 762,884
Northwest Nevada

South Central 29 99,309 41 91,569 34 239,713 430,591
Oregon/North Central

Nevada

Warm Springs Valley 81 55,772 65 73,304 119 24,145 153,221
Total 1099 931,944 2052 2,993,455 1690 3,645,508 7,570,907
Source: BLM and Forest Service GIS 2013

Nevada fire data 1984 to present.
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Chart 3-1
Acres Burned by Decade
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Source: BLMMDOW data not published

This chart and these tables reflect a relatively lower frequency and fire size in the 1980s. Burned
acreage increased dramatically in Central Nevada from 1993 to 2002 and remains high into

the present. Fires are concentrated in the northern one-third of this subpopulation adjacent to
the Northeastern subpopulation where fire activity more than doubled per decade, burning
nearly 2 million acres between 2003 and 2012. This general area of fire activity is within an
apparent storm track that bisects the state from west to east and runs generally from the Warm
Springs Valley population on the west, through the Northwest Interior, and into the Northeast.
While certain spikes of fire activity are obvious, of note are the general increases in recent fire
activity in those previously relatively unburned populations. These trends are noticeable in the
Northeast California/Northwest Nevada, North Central, and South Central Oregon/North Central
Nevada population/subpopulations where the 2003 to 2012 decade demonstrates decadal highs.
Populations of comparatively low fire activity are Southeast Nevada and the southern two-thirds
of Central Nevada. Higher terrain, varied fuel types, and monsoonal late-summer weather
patterns may contribute to this effect.

Fire Effects on GRSG

To depict the direct effects of fires and fire history on GRSG populations, Table 3-10, Active
and Inactive Lek Sites and Adjacent Nesting Habitat Burned Since 1980, utilizes the composite
footprint of all wildfires in the sub-region and overlays active and inactive leks (NDOW and
CDFW 2012), and any leks that had wildfire occurrence within a four-mile buffer to reflect
impacted nesting habitat. An unknown number of “Pending Active” leks may be either active or
inactive and are omitted from this analysis. In areas of high wildfire frequency and extent, an
extremely high percentage of active and inactive lek sites have been impacted. It is assumed that
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many of these leks may have become inactive in the years following wildfires. The Northeastern
subpopulation shows the highest percentage of impact on active/inactive leks and associated
nesting habitat. Approximately 25 percent of active leks and over 50 percent of inactive leks
have been burned. Virtually all leks have had varying amounts of associated nesting habitat
burned. The effects of the 2012 wildfires are shown in the South Central Oregon/North Central
Nevada subpopulation, where nearly one-third of active and inactive leks are burned and
virtually all nesting habitat associated with active and inactive leks is impacted. In the Northeast
California/Northwest Nevada area, while just over 10 percent of active leks have burned, nesting
habitat associated with virtually all leks has been impacted.

Table 3.10. Active and Inactive Lek Sites and Adjacent Nesting Habitat Burned Since 1980

Population/Subpopulation Total Leks Burned Leks
Lek Site Burned Within 4-mile buffer

Active Inactive Active Inactive Active Inactive
Central Nevada 134 51 2 1 71 22
Northwestern Interior 0 9 0 0 0 6
Quinn Range 0 0 0 0 0 0
Southeast Nevada 105 42 2 0 37 15
North Central Nevada 44 29 1 1 21 20
Northeastern Nevada 157 93 36 50 145 91
Northeastern California/ 95 30 10 1 66 20
Northwestern Nevada
South Central Oregon/North 36 18 8 7 33 16
Central Nevada
Warm Springs Valley 2 0 0 0 2 0
Source: BLM and Forest Service GIS 2013

Connectivity

A key feature relating to connectivity on the statewide scale in Nevada is the presence of the
Interstate 80 corridor following the general centerline of the checkerboard land ownership that
bisects the state. The checkerboard ownership is a product of the Pacific Railroad Act of 1862,
which conveyed to the railroads ten sections of land in alternating sections on either side of each
completed mile of railroad in support of the construction and operation of the trans-continental
railroad system. The Act therefore facilitated a 40-mile wide corridor (20 miles to either side
of the railroad) of checkerboard ownership. The railroad and the subsequent interstate highway
provide a transportation network around which much of the infrastructure development in
northern Nevada has occurred. While this infrastructure is not expected to expand dramatically
into GRSG habitats, development will continue to intensify within this zone (Comer et al.
2012a). The corridor contains the largest urban areas in northern Nevada, extensive mining and
transportation infrastructure, and agricultural development. The combined effects of the corridor
on GRSG and their habitats are well demonstrated, with consensus among the land and wildlife
management agencies that very little seasonal range connectivity currently exists across this
corridor. It is unknown whether enough episodic crossing occurs to facilitate genetic exchange.

The detrimental effects of interstate highways on GRSG nesting has been documented in
Wyoming and northeastern Utah (Connelly et al. 2004) (Chart 2-5), with an analysis of active
leks within distance buffers from the interstate and exhibiting similar land ownership and
concentration of infrastructure as in Nevada. The analysis found no leks within 2 kilometers of
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the interstate (4-kilometer-wide [2.5-mile-wide] band) and only 9 leks between 2 and 4 kilometers
[1.2 and 2.5 miles] of the interstate. Only 1 equivalent-sized band 62 to 64 kilometers [38.5 to 40
miles] from the interstate had 8 leks, with all other intervals having more. A similar analysis for
Interstate 80 in Nevada shows similar results. In the Nevada analysis, active leks were counted
in 5-kilometer [3.1-mile] bands out to 60 kilometers [37.3 miles] on either side of the interstate
from Winnemucca to the Utah border. No leks occur within the 5-kilometer [3.1-mile] band (10
kilometers [6.2 miles] wide), 9 occur within the 10-kilometer [6.2-mile] band (20 kilometers
[12.4 miles] wide), and 10 occur within the 15-kilometer [9.3-mile] band (30 kilometers [18.6
miles] wide). An equivalent band 21 to 25 kilometers [13 to 15.5 miles] away contains 9 leks.
Of the highest 5 band counts, 4 occur beyond 40 kilometers [24.8 miles], indicating that the
corridor may be affecting GRSG to that distance.

The distance and distribution of GRSG leks in relation to Interstate 80 are displayed in Chart
3-2, Leks by Distance from Interstate 80 and Chart 3-3, Nevada Lek Distribution — Interstate
80, below.

Chart 3-2
Leks by Distance from Interstate B0

Number in cach category
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Source: Cannelly 2004
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Chart3-3
Nevada Lek Distribution = Interstate 80
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Source: BLM/NDOWY data not published

Management Zone III

Management Zone III is the most arid and includes the southern extent of GRSG populations
across all of central and south-central Nevada and five of seven subpopulations across Utah.
The zone consists of 4 populations/subpopulations (Connelly et al. 2004) and all or portions of
39 PMUs in central and southeastern Nevada. Of the four populations/subpopulations, two of
these are considered large but fragmented (Central Nevada and Southeast Nevada), and two are
considered small and isolated (Northwestern Interior and Quinn Range).

The Central Nevada subpopulation includes West Nye, East Churchill, Eureka, South Elko,
Lander, and West White Pine counties, including 13.8 million surface acres and 6.7 million
acres of GRSG habitat. The subpopulation contains 16 PMUs and is considered 1 of the 4
stronghold GRSG habitats within Nevada. Vegetation modeling across GRSG population areas
was completed June 2013 by Forest Service and the BLM using the Vegetation Dynamics
Development Tool (VDDT). This tool incorporated Landscape Fire and Resource Management
Planning Tools Project (LANDFIRE; USGS 2006a), available GRSG habitat information, expert
opinion, and other related information. VDDT modeling indicates that 44 percent of sagebrush
habitats support 10 to 30 percent sagebrush cover, which is considered suitable habitat. Habitat
condition trends, which include continued implementation of habitat treatments under current
management, are projected to bring sagebrush habitats supporting 10 to 30 percent cover up

to 68 percent in 50 years.

Current vegetation treatments are resulting in an improving trend. However, this subpopulation
is considered in long-range population decline (Connelly et al. 2004; Garton et al. 2011). The
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subpopulation area supports 134 active and 51 currently inactive leks. Fifty-six active leks (42
percent) have greater than 20 males in attendance, with 11 active leks having greater than 50
males (NDOW 2013). The COT Report (USFWS 2013a) characterizes the population status as
being “potentially at risk” because of limited or declining numbers, range, or habitat even though
GRSG may be locally abundant in some portions of the area. The report highlights conifers,
weeds/annual grasses, fire, infrastructure, grazing, free-roaming horses and burros, and recreation
as threats. Wildfire activity has been concentrated in the northern end of the subpopulation
adjacent to the Northeast subpopulation area where wildfire has exerted the highest impacts
within the state. The southern two-thirds of the Central subpopulation remains relatively insulated
from the occurrence and effects of wildfire.

Generally, wildfire has had less overall impact on habitats than in other populations/subpopulations
in central Nevada, while conifer encroachment plays a larger role. Annual grasses model at or
below 45 percent probability of occurrence throughout the entire subpopulation, giving it a
lower but still moderate ranking of fire regime departure (projected to increase in frequency and
extent) but reflective of the current level of annual grass invasion which has already occurred.
Overall, compared with the habitats of other Nevada subpopulations, these habitats maintain the
highest integrity in the state with respect to potential abundance of annual grasses. Change

in extent of pinyon-juniper woodland is moderate, indicating a significant level of continuing
expansion into sagebrush habitats. Summarizing the effects of climate change on GRSG habitats
indicates a strong predicted influence with increased temperature regimes shifting lower elevation
sagebrush habitats into mixed salt desert scrub on a significant scale and sagebrush habitat
expansion occurring at higher elevations, retaining significant habitat as potential projected
climate change focal areas for GRSG and other species (Comer et al. 2012). Ownership includes
a higher percentage of higher elevation lands managed by the Humboldt-Toiyabe National Forest.
The BLM administers 9.6 million surface acres (69 percent), and Forest Service administers 2.5
million acres (18 percent).

The Southeastern Nevada subpopulation includes portions of far Southeast Elko, East White Pine,
and North Lincoln counties, including 9 million surface acres and 3.6 million acres of GRSG
habitat. It contains all or portions of 6 PMUs. GRSG habitats here are considered important as a
stronghold within the state, but are recognized as having generally smaller population size (lek
size) on average compared with other stronghold areas. The subpopulation area supports 105
active and 42 currently inactive leks. Only 17 active leks (17 percent) have greater than 20 males
in attendance, with 3 active leks having greater than 50 males (NDOW 2013). VDDT modeling
indicates that 36 percent of sagebrush habitats support 10 to 30 percent sagebrush cover, which is
considered suitable habitat. Habitat condition trends, which include continued implementation
of habitat treatments under current management, are projected to bring sagebrush habitats
supporting 10 to 30 percent cover up to 54 percent in 50 years. Current vegetation treatments
are resulting in an improving trend. Topography in this subpopulation is a north-south basin

and range configuration, with invasive conifer occupying an elevation zone between breeding
and summer brood-rearing habitats. GRSG complete one- and two-stage migrations in this
subpopulation between these seasonal ranges. The COT Report (USFWS 2013a) characterizes
the seasonal ranges as “disjunct, but connected.” As with populations throughout Nevada, the
population is considered to be in long-term decline (Connelly et al. 2004; Garton et al. 2011).
The COT Report USFWS 2013a) does not differentiate between the Central and Southeastern
Nevada subpopulations. The report characterizes the population status as being “potential at risk”
because of limited or declining numbers, range, and habitat even though GRSG may be locally
abundant in some portions of the area. The report highlights conifers, weeds/annual grasses, fire,
infrastructure, grazing, free-roaming horses and burros, and recreation as threats. Annual grasses
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have potential abundance at or above 45 percent throughout the basins, with low to no risk on
mountain topography. Climate change projections indicate a substantial shrinkage of sagebrush
habitats from the southern end of the subpopulation due to an increase in salt desert scrub and
northerly encroachment of Mojave Desert species with only minor expansion of pinyon-juniper
habitats. Intact habitats will persist at higher elevations (Comer et al. 2012).

While the Northwest Interior population of Pershing and South Humboldt counties is relatively
small in area (1.9 million acres), the population contains all or portions of 16 small and isolated
PMUs. The population area is dominated by lower elevation Wyoming sagebrush habitats

that have burned extensively and repeatedly for the last two decades due to the domination of
invasive grasses and altered fire return intervals. Approximately 561,000 acres have burned
since 1984. Sagebrush canopy is absent over vast areas, marginalizing habitat value to GRSG.
NDOW mapped habitat on only small portions of seven of these PMUs based on the lack of
leks and the suspected inability of these areas to recover from wildfire. Total GRSG habitat

1s 311,000 acres. VDDT modeling was not completed on this population. The COT Report
(USFWS 2013a) characterizes the population status as “high risk” because of extremely limited
or rapidly declining numbers, range, or habitat, making GRSG in this area highly vulnerable to
extirpation. The NDOW lek database indicates no active and nine currently inactive leks. The
report highlights isolated and small size, fire, weeds, annual grasses, mining, infrastructure,
grazing, free-roaming horses and burros, and recreation as threats. The invasive grass potential is
above 45 percent, with fire regime departures the highest in Nevada (Comer et al. 2012).

The Quinn Canyon population contains one PMU and is the southernmost extent of GRSG range
in Nevada, located in east Nye and northwest Lincoln counties. The Quinn PMU encompasses

2 million surface acres (1.7 million BLM; 222,000 Forest Service). NDOW maps total habitat
at 258,557 acres with no habitat in Categories 1 and 2 (Essential/Irreplaceable and Important).
VDDT modeling was not completed on this population. The COT Report (USFWS 2013a)
characterizes the population status as “high risk” because of extremely limited and/or rapidly
declining numbers, range, and/or habitat, making GRSG in this area highly vulnerable to
extirpation. The report states the population as containing less than 200 birds and that Garton et
al. 2011 does not model the population due to lack of data. The NDOW lek database indicates no
active or currently inactive leks. Moderate and imminent threats to the population are myriad,
including weeds/annual grasses, conifers, infrastructure, livestock, and wild horses. Climate
change modeling indicates the near elimination of sagebrush habitat for this population by 2060
(Comer et al. 2012).

Management Zone IV

This management zone is extensive, including five states with the subpopulations in Nevada
shared into southern Idaho, northwestern Utah, and southeastern Oregon. The zone consists of two
subpopulations (Northeastern and North Central) and all or portions of nine PMUSs in north-central
and northeastern Nevada, in the northern half of Elko and eastern Humboldt counties. Surface
acreage and habitat for the Northeastern subpopulation are 6 million acres and 5.1 million acres,
respectively. Surface acreage and habitat for the North Central subpopulation are 2.1 million
acres and 1.5 million acres, respectively. Of seven management zones, Management Zone IV

is characterized as one of those supporting the highest densities of GRSG but also considered

in long-range population decline (Connelly et al. 2004; Garton et al. 2011). The Northeastern
subpopulation supports 157 active and 93 currently inactive leks. Active lek size distribution is
skewed toward leks with less than twenty males (112 leks, 71 percent). Four leks have more than
50 males. The North Central subpopulation supports 44 active and 29 currently inactive leks.
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Seventeen leks (39 percent) have more than 20 males (NDOW 2013). The critical factor affecting
GRSG and their habitats in Management Zone 1V is the effect of wildfires. Combined, these
subpopulations have had 555 fire starts burning 3.5 million acres since 1984. The combined areal
footprint of wildfire in these subpopulations is 2.3 million acres. Thirty-seven (18 percent) of 201
active and 51 (42 percent) of 122 inactive leks have burned. Eighty-two percent of active and

91 percent of inactive leks have suffered nesting habitat losses within a four-mile buffer of leks.
Wildfires have increased dramatically in both frequency and extent, leaving large areas devoid
of sagebrush canopy and dominated by grasses in general but particularly invasive species.
Restoration efforts are moderately successful in some areas. VDDT modeling in the Northeastern
subpopulation indicates that 55 percent of sagebrush habitats support 10 to 30 percent sagebrush
cover, which is considered suitable habitat. Habitat condition trends, which include continued
implementation of habitat treatments under current management, are projected to bring sagebrush
habitats supporting 10 to 30 percent cover up to 62 percent in 50 years. Current vegetation
treatments are resulting in a stable to improving trend. VDDT modeling in the North Central
subpopulation indicates that 56 percent of sagebrush habitats support 10 to 30 percent sagebrush
cover, which is considered suitable habitat. Habitat condition trends, which include continued
implementation of habitat treatments under current management, are projected to bring sagebrush
habitats supporting 10 to 30 percent cover up to 70 percent in 50 years. Current vegetation
treatments are resulting in an improving trend. The COT Report (USFWS 2013a) highlights fire
and weeds/annual grasses, conifer encroachment, and infrastructure development as threats.

The potential abundance of invasive annual grasses is consistently above 45 percent over the
majority of the management zone, with the remainder in the 25 to 45 percent range, second only
to the Northwest Interior subpopulation area in invasive grass abundance. However, climate
change modehng shows expansmn of habitat types supportive of GRSG through time with an
accompanying increase in invasive juniper. Considering the intermediate scores for landscape
condition and invasive annual grasses, low likelihood of future development, and low climate
change stress, habitat restoration opportunities are very high in this management zone supporting
the potential for management as a stronghold in this zone (Comer et al. 2012).

Management Zone V

This zone consists of five populations/subpopulations in three states (Connelly et al. 2004) and all
or portions of ten PMUs in northwestern Nevada and northeastern California. It represents the
westernmost extent of the GRSG range in California and contains a mix of habitat issues that have
had long-term effects on GRSG populations. The range of GRSG in this region has continued to
shrink in extent over the last three decades, while some populations within the zone are relatively
stable. When considered in its entirety, including south-central Oregon, population changes from
1965 to 2004 are statistically undetectable (Connelly et al. 2004). Of seven management zones,
Management Zone V is characterized as one of those supporting the highest densities of GRSG.

The Klamath population in northern Modoc County, California, is shared with Oregon and
contains the Devil’s Garden PMU. It was once connected to PMUs to the south in northeastern
California and northwestern Nevada, but is now virtually extirpated. Of 46 active leks known

to have been extant as late as the 1970s, only 1 active lek remains. The lek is located on
USFWS lands at Clear Lake and has been supported for the last seven years through population
augmentation efforts consisting of annual trans-location of various numbers of males and females
from other lek sites, mostly from the Sheldon Antelope Refuge and other well-attended lek
locations in Nevada. Habitat in this area has been severely compromised by conifer encroachment
and to a lesser extent by invasive grasses. The persistence of the Clear Lake population is
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dependent upon the implementation of large-scale juniper removal by the Modoc National Forest.
Planning for this PMU/population is not considered further in this LUPA/EIS.

The Northeast California/Northwest Nevada subpopulation includes portions of west Humboldt
and north Washoe counties in Nevada, and east Lassen and southeast Modoc counties in
California. Total surface acreage is 4.3 million, with 3.5 million acres of mapped habitat. The
subpopulation includes a mix of extirpated, highly threatened, and relatively stable PMUs. In the
COT Report (USFWS 2013a), USFWS generalizes threats to this subpopulation as isolation and
small size, conifers, fire, weeds, annual grasses, livestock, and wild horses.

The California portion includes the Likely Tablelands PMU in eastern Modoc County, which is
likely to become extirpated within the next decade. The population consists of only one lek that
contained three strutting males in 2012. Up to eight leks were present on the tablelands in the
1980s and were connected to other populations on the Devil’s Garden and further west onto
Rocky Prairie and into the next valleys to the west, including Round Valley and Big Valley in far
northwestern Lassen County, all of which are extirpated. The Likely Tablelands PMU is the site
of an extensive invasion of non-native grasses, including cheatgrass, but specifically medusahead
grass. Repeated fires and the resulting continuous mat of medusahead have precluded all but

a few localized areas of sagebrush from this landscape. The PMU is disconnected from the
Buftfalo-Skedaddle PMU to the south by a 20-mile-wide band of invasive conifer.

The Buffalo-Skedaddle PMU is one of mixed habitat quality and is discussed as a stronghold in
many references. Of 1.4 million acres in the PMU, restoration mapping indicates 46 percent of
potential habitat (mature sagebrush) understory is dominated by annual grass, annual forbs, bare
ground, or 0 to 9 percent juniper cover (invasive phase 1). An additional 19 percent of potential
sagebrush habitat has crossed the threshold from sagebrush-dominated to juniper or annual
grass-dominated communities (Armentrout and Hall 2006). The PMU has been subject to a
highly altered fire regime that has systematically reduced sagebrush cover. In 2012, the Rush Fire
burned 315,000 acres of this habitat (23 percent of the PMU). The Rush Fire burned nearly the
entire length of the PMU and severed the remnant western half of the PMU from the stronghold
populations to the east, creating another isolated GRSG population along the western edge of the
range. Restoration of previous burns in the PMU has not proven successful due to the presence of
invasive grasses, low-elevation Wyoming sage sites, and low precipitation. Similar results are
expected from the Rush fire. Long-term population declines leading to extirpation of GRSG in
this PMU are likely over the next several decades due to isolation and habitat loss, thus greatly
shrinking GRSG range on the western edge and potentially eliminating GRSG from northeastern
California. No modeling has been completed to support this hypothesis. As of 2012, 21 leks were
active in the PMU. Of these leks, 11 were burned in the Rush Fire of 2012. Livestock grazing,
both historic and present, and wild horse overpopulation are additional threats affecting the PMU,
including both nesting cover and availability of late-summer brood-rearing habitats.

The remaining PMUSs within the Northeast California/Northwest Nevada subpopulation include
stronghold populations within northwestern Nevada and the far northeastern corner of California.
The Massacre PMU has experienced much less wildfire than is the norm for the remainder of
northern Nevada. Invasive grasses, though present, are a threat which have not manifested
extensively in the PMU. GRSG populations remain high and stable and are connected with
stronghold PMUs at the Sheldon Antelope Refuge and into Oregon. As of 2012, 28 leks were
active in the PMU, including 2 leks with over 100 males. Though the high level of fire activity
since the 1980s characterizing much of northern Nevada has spared this PMU, recent wildfire
activity has affected up to 100,000 acres, including 60,000 acres lost to fire in 2012. This
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potentially reflects a further heightening of wildfire activity overall due to the effects of climate
change and resultant lowering of fuel moisture levels in larger fuel types such as sagebrush.
Habitat quality is further threatened by both livestock grazing and wild horse overpopulation
affecting both nesting cover and availability of late-summer brood-rearing habitats.

Adjacent to the Massacre PMU, the Vya PMU is the northwestern-most Nevada PMU and
includes a sliver of farthest northeastern California. Similar to the Massacre, wildfire and invasive
grasses are less manifest than in north-central and northeastern Nevada, with overall habitat
quality relatively high. However, GRSG habitat is affected by the encroachment of invasive
juniper. The agencies continue to conduct large-scale juniper control in the PMU. Livestock
grazing and wild horse overpopulation are additional threats. The PMU supports 16 active leks
with population declines apparent as the conifer encroachment increases fragmentation.

Overall, VDDT modeling for the Northeast California/Northwest Nevada subpopulation indicates
that 56 percent of sagebrush habitats support 10 to 30 percent sagebrush cover, which is
considered suitable habitat. Habitat condition trends, which include implementation of habitat
treatments under current management, are projected to bring sagebrush habitats supporting 10

to 30 percent cover down to 45 percent in 50 years. Trend is down due to increasing annual
grasses and conifer encroachment.

The South Central Oregon/North Central Nevada subpopulation contains 480,390 surface acres
and 400,000 acres of GRSG habitat in Humboldt County north of Highway 140 and west of
Highway 95. It is denoted as the Lone Willow PMU and includes the Bilk Creek and Montana
mountains. The subpopulation is continuous into Oregon and also includes the Trout Creek
Mountains and the Hart Mountain National Antelope Refuge. Though relatively small in size, the
subpopulation includes 36 active leks, with 9 of these supporting 21 to 50 males and 1 population
supporting more than 50 males, similar to other larger subpopulations considered as strongholds
in the sub-region. It contains one of the most densely populated winter ranges identified in
Nevada. Fire activity is high with total burned acreage of nearly 25 percent of the area by decade.
In 2012, the Holloway Fire burned approximately 214,000 acres in the Nevada portion and
another 245,000 acres in Oregon. VDDT modeling indicates that 30 percent of sagebrush habitats
support 10 to 30 percent sagebrush cover, which is considered suitable habitat. Habitat condition
trends, which include continued implementation of habitat treatments under current management,
are projected to bring sagebrush habitats supporting 10 to 30 percent cover up to 35 percent in 50
years. Current vegetation treatments are resulting in an improving trend though greatly impacted
by recent fire activity. The COT Report (USFWS 2013a) characterizes fire and annual grasses as
substantial and imminent threats within this portion of the subpopulation along with mining and
infrastructure as substantial and non-imminent.

The Warm Springs Population (Pah Rah and Virginia PMUs) encompass 402,748 surface acres
and 156,111 acres of mapped habitat in southern Washoe County. This area is bounded on the
west by Highway 395, on the south by Long Valley, Interstate Highway 80, and the cities of
Reno and Sparks Nevada, and on the east and the north by State Highway 446. Wildfires have
burned approximately 35 percent of this PMU, converting sagebrush-dominated shrub lands to
annual grasses and weeds. Wildfires that occurred from 1999 through 2001 were particularly
devastating, burning some of the last strongholds of GRSG habitat left in both the Pah Rah and
Virginia Mountain Ranges. GRSG in these two mountain ranges occur in small isolated pockets
of suitable habitat in the northern Virginia Mountains. It is estimated that GRSG currently utilize
approximately 54,000 acres (15 percent) of the 356,034 acres in this PMU. Only 65 percent is
under BLM administration, while 24 percent is under private ownership and 9 percent belongs
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to the Pyramid Lake Indian Tribe. Urbanization particularly in the Pah Rah Range threatens
existing GRSG habitat. Of the estimated 53,760 acres of habitat currently used by GRSG in the
Pah Rah and Virginia Mountain Ranges, 27,520 acres or 51 percent are under private ownership.
Within the Pah Rah Range, an estimated 69 percent of existing GRSG habitat is under private
ownership. VDDT modeling indicates that 60 percent of the modeled remaining sagebrush
habitats support 10 to 30 percent sagebrush cover, which is considered suitable habitat. Habitat
condition trends, which include continued implementation of habitat treatments under current
management, are projected to bring sagebrush habitats supporting 10 to 30 percent cover to 56
percent in 50 years. Downward trends are slight and due to treatment rates not keeping pace
with annual grass expansion. A qualitative population viability analysis was completed using
parameters outlined in Appendix 6 of the Governor’s GRSG plan. Analysis by Nevada Division
of Wildlife of factors in these mountain ranges indicates a high probability of extirpation within
the next 20 years. Only three active leks are known. Current population estimates based on these
leks indicate declining numbers with a spring breeding population of 150 to 200 GRSG (NDOW
2004b). The COT Report (USFWS 2013a) notes only two leks and characterizes the population at
less than 200 males. It does not provide estimates for persistence. The report highlights a myriad
of threats, including fire infrastructure, weeds/annual grasses, conifer, energy, free-roaming horses
and burros, recreation, and urbanization. The report identifies the population as “at risk” overall.

3.2.4. Regional Context

Clear patterns in the distribution and current ecological condition of conservation elements are
a direct response to change agents of invasive plant species, alterations to wildfire regimes,
and development.

Roads, other linear infrastructure, urban areas, mining, and other industry have a relatively small
overall footprint in this ecoregion. Approximately 7 percent of the land surface is currently
occupied by these uses. Development tends to occur in areas of productive soils, surface and
groundwater availability, and areas topographically suitable for roads, transmission, and pipelines,
which also tend to be favored for wildlife movement and so may impact some of the most
productive and sensitive resources.

Much more pervasive are the effects of expanding invasive species and their interacting effects
of wildfire regimes. Nearly every fifth field watershed is vulnerable to, if not already seriously
infested with, invasive annual grasses, substantially altering effects on natural wildfire regimes.
Effects include wildfires of increased size and severity, conversion from perennial bunchgrasses,
forbs, and shrubs to annual grasses, and related fragmentation of habitat for species such as
GRSG. The relative size and frequency of wildfire events will in all likelihood continue to
increase across the region.

Infrastructure

All development types currently occupy approximately 7 percent of the ecoregion and are only
expected to increase another 0.5 percent by 2025. The proportion of the ecoregion that would
be developed by 2025 will increase from less than 7.1 percent currently to 7.6 percent by 2025.
While this increase is proportionately small, it represents nearly 500,000 acres of additional
development. Renewable energy development remains as a key concern for managers. While the
current and expected 2025 renewables footprint amounts to only 0.2 percent of the ecoregion,
the potential (as mapped by the National Renewable Energy Laboratory) covers the majority

of the area.
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All of the indicators consistently show impacts for the heavily developed urban and agricultural
use areas in the northwestern quadrant of the ecoregion, along the Wasatch Front, in the Owen’s
Valley, along the Interstate 80 corridor, and in certain interior watersheds where large mines and
other impacts occur.

Consistent with forecasts of the development change agents, the summary map of landscape for
current and projected 2025 conditions does not indicate a large degree of change. For the most
part, increased urbanization is forecasted to occur in and around current locations. Figure 3-7,
Landscape Condition, shows the current landscape condition indicator based on development
change agents.

Source: Comer et al. 2012a
Figure 3.7. Landscape Condition

Invasive Species/Fire

Currently and by 2025, wildfire and invasive annual grasses are by far the greatest management
concerns.

An overwhelming proportion of the CBR is predicted by this model to support annual grasses at
45 percent cover. Although disturbance is a driver of the competitive success of these invasive
annual grasses, one can assume that future disturbances will continue in the present patterns. This
is undoubtedly the most severe circumstance on an ecoregion scale in the western United States.
Indicators suggest overall that substantial fire regime departure has occurred throughout the
Montane Uplands (Montane forest and shrub land vegetation) of the CBR.

Change from historic reference conditions (known as fire regime departure in fire analysis
discussions) for upland ecosystems in the inter-mountain basins (such as salt desert scrub and
big sagebrush shrub land) is overall more severe, and reflects a similar spatial pattern to that
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provided by the invasive annual grass indicator. While annual grasses and fire regime departure
are linked processes operating on the landscape, the current mapping of invasive species is not yet
fully coupled with fire regime departure. For example, fire frequency remains very low in some
desert scrub types, while they appear to be accumulating invasive plant abundances. Fire regime
departure models from 2025 to 2060 indicate relative minor differences. Thus, management
priorities guided primarily by the analysis of current conditions should hold for the upcoming
decades. Where current conditions suggest needs for habitat restoration and management focus,
forecasts for upcoming decades for landscape condition and fire regime departure suggest those
same management directions.

Climate Change

Over the coming 20 to 50 years, forecasts indicate the potential for truly profound transformation
in many ecosystems across the CBR. Climate space trends indicate the potential for extreme
growing season temperatures throughout the vast majority of the ecoregion. These forecasts
appear most intense along the southern CBR, and throughout the other largest basins.

For November through June for the 2020s, less than 5 percent of the CBR area is projected to
experience statistically significant increases in monthly maximum temperature of one standard
deviation beyond the values of the 20th century baseline. In contrast, for this same near future
time period, July, August, and September may see similarly significant maximum temperature
increase over 50, 65, and 70 percent of the CBR ecoregion, respectively. The spatial distribution
of these projected changes by the 2020s is concentrated toward the southern half of the ecoregion.

By 2060, the six global climate models ensemble forecasts substantial increases in maximum
temperatures for all months, with the greatest increases concentrated during the summer. For
July and August, by 2060, 90 percent and 85 percent of the CBR, respectively, is forecast to
experience monthly maximum temperatures 2 standard deviations beyond the values of the
20th century baseline.

As early as the 2020s, July, August, and September minimum temperatures (i.e., night-time
temperatures) are predicted to exceed 1 standard deviation beyond the 20th century baseline for
90 percent of the CBR. By the 2050s, the increases in monthly minimum temperature become
even more pervasive and severe. For every month during the 2050s, nearly all of the CBR is
projected to exceed 1 standard deviation beyond the 20th century baseline, and for July through
September, the models predict that 90 percent of the region will experience monthly minimum
temperatures 2 standard deviations beyond baseline values, and 61 percent of the region will
experience this in October. In some cases, substantially more than 50 percent of the area of the
current climate distribution is lost over the next 50 years.

Regarding landscape pattern effects, in most cases, a clear shift to higher elevation, and to the
north, can be observed in each model. Differences among types tend to be in the forecasted
magnitude of change (i.e., the relative proportion of current distribution where the climate
envelope is forecasted to move elsewhere).

There is a tendency for mixed salt desert scrub to expand into adjacent lands currently occupied by
big sagebrush shrub land. In the southern portion of the region mixed salt desert scrub is displaced
with expansion by desert scrub species characteristic of the Mojave Desert. Farther upslope, the
climate envelope for Great Basin pinyon-juniper woodland is forecast to retreat northward to
some degree, but overall there appears to be considerable overlap throughout this region.
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Dramatic climate envelope shifts are forecasted for GRSG, with only a relatively small proportion
of the current distribution forecasted to retain the climate regime close to that currently supporting
this species (see Figure 3-8, Bioclimate Change Summary: Greater Sage-Grouse). Green areas
indicate where current climate envelope distributions “overlap” with forecast. Blue areas indicate
potential contraction, where current climate characteristics supportive of GRSG habitat will be
replaced by significantly different climate regime. Pink areas indicate where current climate
regime for GRSG habitat is forecasted to occur outside of the current distribution by 2060. More
generally, species that rely on sagebrush habitat have higher loss in climate envelope compared
with other species. In particular pygmy rabbit, sage sparrow, and Columbian sharp-tailed grouse
are projected to experience severe climate-related loss by 2060.

Source: Comer et al. 2012a

Figure 3.8. Bioclimate Change Summary: Greater Sage-Grouse

Lowest elevation basins throughout the ecoregion could transition from cool semi-desert into very
warm and sparsely vegetated desert landscapes more typical of the Mojave Basin and Range.

When the overlap areas of major vegetation type climate envelopes are combined, one can
identify areas ranging in importance for retaining these vegetation types (i.e., focal areas). In
some areas of the CBR, as many as seven major vegetation types show an overlap between
current and forecasted climate envelopes. These areas are good indicators of potential climate
change focal areas. Areas forecasted to experience the least amount of change are concentrated in
north-central and south-central Nevada. These areas may be further evaluated in this light for
their potential to provide some degree of climate change focal areas. Restoration priorities and
restoration focal areas can be identified in areas showing intermediate status scores for landscape
condition and invasive annual grasses, low likelihood of future development, and low climate
change stress by mid-century.
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3.3. Vegetation (Including Invasive and Exotic Species/Noxious
Weeds)

Vegetation serves multiple purposes on the landscape and provides many ecosystem services.
Vegetation stabilizes soils, prevents erosion, uses carbon dioxide, releases oxygen, increases
species diversity, and provides habitat and food for animals and products for human use. Many of
the BLM’s and the Forest Service’s land management policies are directed toward maintenance
of healthy vegetation communities. Vegetation can be characterized generally by ecological
provinces and more specifically by plant communities. The ecological provinces and plant
communities discussed below are those that provide the most important land cover across the
planning area.

The planning area falls in the Northern Basin and Range, CBR, Sierra Nevada, and Eastern
Cascades Slopes and Foothills ecoregions (EPA 2010). These ecoregions are subdivided based
on physical characteristics of the landscapes, and further divided into vegetation communities,
which are named according to the types of plant species of which they are composed. Plant
communities with the same name can occur in more than one ecoregion or subdivision; however,
these communities often have subtle differences in their makeup. A description of each of the
major vegetation communities in the planning area is provided below.

Acres of each vegetation community in PGH and PPH on BLM-administered and Forest
Service-administered lands in the planning area are shown in Table 3-11, Acres of Vegetation
Communities within PPH and PGH.

Table 3.11. Acres of Vegetation Communities within PPH and PGH

Vegetation Community PGH (acres) PPH (acres)

BLM| Forest Service BLM | Forest Service
Northern Basin and Range 793,800 179,600 5,201,500 551,00
Central Basin and Range 3,663,600 358,600 6,208,100 625,600
Sierra Nevada 400 0 400 0
Eastern Cascades Slopes and Foothills 50,500 0 106,00 0
Mojave Basin and Range 0 0 0 0
Cascades 0 0 0 0
Total 4,508,300 538,200 11,516,926 1,198,431
Source: BLM and Forest Service GIS 2013

3.3.1. Weed Control Guidance and Programs

Integrated Weed Management is a systems approach for the management of noxious weeds

and invasive species. Walker and Buchanan defined Integrated Weed Management as “the
application of many kinds of technologies in a mutually supportive manner. It involves the
deliberate selection, integration, and implementation of effective weed control measures with due

consideration of economic, ecological, and sociological consequences” (Walker and Buchanan
1982).

Noxious weeds and invasive annual grass species out-compete native vegetation for resources

through advantageous physiological characteristics. Weeds threaten to degrade public lands in
Nevada and California by spreading into and infesting sensitive riparian ecosystems, important
rangelands, wildfire scars, and developed lands maintained as ROWSs or recreational areas.
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These threats can come in the form of unbalanced biodiversity, a weakened ecosystem, a higher
propensity for soil erosion, increased frequency of wildfires, and limited food resources for both
terrestrial and aquatic wildlife. Weeds on private agricultural lands have the potential to spread

onto federal lands and vice versa.

3.3.2. Current Condition

Noxious Weeds on BLM-Administered Lands

There are about 8.5 million acres of noxious weeds on BLM-administered land in the planning
area. Most species are expanding at about 14 percent annually (BLM 1985c¢). Active management
of noxious weeds occurs on a regular basis by federal, state, and county agencies; conservation
groups; and private landowners. Repeated wildfires and other disturbance regimes tend to
increase noxious and invasive weed presence and likelihood. Infestation rates have reached the
point in many areas where complete eradication is no longer possible (BLM 1986c¢).

Noxious Weeds on Forest Service-Administered Lands

On the Humboldt-Toiyabe National Forest, invasive species account for less that 0.5 percent of
the land base in Nevada. Approximately 29,000 acres of invasive species have been identified; of
this approximately 16,000 acres are classified as noxious weeds. Of this, 16,000 acres, 40 percent
of the infestation is less than one tenth of an acre in size, and 30 percent of the infestations are
one half acre or less.

The Forest Service has comparative data showing what vegetative community types are currently
infested with noxious weeds. These data show that while mountain big sage accounts for 18
percent of the vegetative types, it contains 27 percent of the weed occurrences. Comparatively,
pinyon-juniper accounts for 37 percent of the vegetative types but contains 17 percent of the
noxious weed occurrence.

When all riparian vegetative types are combined, they account for 1 percent of the vegetative
types found on the forest but contain 24 percent of the noxious weed occurrence. The fact that
riparian-related vegetation types support such a disproportionate amount of noxious weeds
species makes management of riparian areas even more important. This is especially true in the
arid state of Nevada, where preserving the integrity of riparian areas is critical for wildlife,
recreation, water quality, and grazing management.

Ecoregion Types
Northern Basin and Range

The Northern Basin and Range ecoregion contains arid intermontane basins, dissected lava planes,
and scattered mountains. Shrub communities and aridisols are common, and non-mountain areas
have sagebrush steppe vegetation. Mountain ranges are generally covered in sagebrush at higher
elevations as well as other mountain browse species with an understory of bunchgrasses and
forbs. These areas are largely treeless and included a mosaic of native bunchgrasses and shrubs.
In this type, sagebrush typically co-dominates with perennial bunchgrasses (Miller et al. 2011).
Common species include Wyoming, basin, and mountain big sagebrush as shrub components,
with inclusion areas that contain low sagebrush, early sagebrush, and black sagebrush occurring
within shallower soils. Other mountain browse species can be found at higher elevations, which
typically include antelope bitterbrush, serviceberry, and snowberry. Bunchgrasses are typically
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cool season grasses such as Sandberg’s bluegrass, bottlebrush squirreltail, bluebunch wheatgrass,
Great Basin wildrye, Indian ricegrass, needle and thread, and Idaho fescue. However the range of
understory and diversity are based on successional stages that vary from early, mid, and late.

Central Basin and Range

The CBR ecoregion is internally drained (Great Basin) and is characterized by a mosaic of

xeric basins, scattered low and high mountains, salt flats, and dry lake beds. It has a hotter and
drier climate, more shrubland, and more mountain ranges than the Northern Basin and Range
ecoregions to the north. Basins in this ecoregion are primarily covered by Wyoming and basin
big sagebrush with a limited understory of bunchgrasses and forbs, as well as salt desert and
greasewood vegetation occurring in the low valleys. The herbaceous component contributes a
smaller portion of the total plant cover (Miller and Eddleman 2000) due to hydrologic patterns. In
this habitat type, sagebrush is frequently the canopy dominant with little understory (Miller et

al. 2011).

Sierra Nevada

The Sierra Nevada is a deeply dissected block fault that rises sharply from the arid basin and
range ecoregions on the east and slopes gently toward the Central California Valley to the west.
The eastern portion has been strongly glaciated. Much of the central and southern parts of the
region are underlain by granite. The vegetation is mixed conifer and in Nevada are predominately
white fir and lodgepole pine on the west side and Jeffery pine and lodgepole pine on the east
side. Higher elevations include red fir, mountain hemlock, and western white pine. There are
many high mountain lakes, streams, and meadow/riparian areas. Alpine conditions exist at the
highest elevations (EPA 2010).

Eastern Cascades Slopes and Foothills

The Eastern Cascade Slopes and Foothills ecoregion is in the rain shadow of the Cascade
Mountains. Its climate exhibits greater temperature extremes and less precipitation than
ecoregions to the west. Open forests of ponderosa pine and some lodgepole pine distinguish this
region from the higher ecoregions to the west where fir and hemlock forests are common, and the
lower dryer ecoregions to the east where shrubs and grasslands are predominant. The vegetation
is adapted to the prevailing dry continental climate and is highly susceptible to wildfire. Volcanic
cones and buttes are common in much of the region (EPA 2007).

Vegetation Types
Vegetation Alliances

Vegetation Alliances are the largest division of plant formations. “An alliance is a vegetation
classification unit containing one or more associations, and defined by a characteristic range of
species composition, habitat conditions, physiognomy, and diagnostic species, typically at least
one of which is found in the uppermost or dominant stratum of the vegetation” (Jennings et al.
2004). There are four alliances in the management area: forest/woodland, shrubland, herbaceous,
and wetland/riparian. Plant Associations are used to describe a characteristic collection of
diagnostic species according to local habitat conditions and physiognomy (Jennings et al. 2004),
for example: “Great Basin mixed shrub” or “basin big sagebrush.” Plant Communities are used to
describe a collection of plants living in close association that are linked by effects on one another
and by their response to a shared environment (Jennings et al. 2004). The following is a list of the
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most common plant alliances, associations, and communities that provide habitat for GRSG in the
Nevada and Northeastern California planning area.

Shrub Alliances

Shrubs are woody plants, relatively short in height, that have multiple stems. Seven shrub
associations have been identified in the planning area; a description of each follows. Because
many disturbance factors affect these associations similarly, they are addressed in a general
manner here. Disturbance means a significant, and relatively sudden, modification of the resource
(i.e., an alteration of the plant community away from a stable state, accompanied by changes in
species composition, growth patterns, and reproduction). The key functional elements of any
disturbance are its timing (seasonality), intensity (degree of resource modification/loss), frequency
(recovery interval between disturbances), availability of abiotic (water and nutrients) and biotic
(plant species and effects of wildlife and domestic stock) resources, and regime (connection with
similar disturbances in time and space; Sousa 1984). In the following discussion, variations in
response to disturbance are noted for each plant community.

Past and current human influences on sagebrush-steppe ecosystems (particularly livestock
grazing, fire, and recreation) are not perpetuating the original plant communities. West (1999)
estimates that less than 1 percent of the sagebrush-steppe remains in unaltered condition.
Furthermore, systematic disturbance has caused significant, and sometimes radical, changes in
species composition in many areas. This has occurred in one of three ways: (1) disturbances
may enhance the competitive ability of a dominant species (e.g., sagebrush) and force formerly
dominant species into a subservient role (e.g., perennial grasses); (2) disturbances may enhance
the competitive ability of a dominant species (e.g., a perennial grass) and eliminate the other
formerly dominant species (e.g., sagebrush); and (3) disturbance may result in loss of the
original dominants. In order to preserve the integrity of the original plant community in all three
scenarios, one or all of the originally dominant species must exhibit sufficient dynamism and
adaptability to compete with various disturbance-adapted species associated with human activities
(e.g., cheatgrass and medusahead). The natural dominants, having evolved with an indigenous
disturbance regime, are not well adapted to this role.

Management of fire, livestock and wild horse grazing in particular are difficult issues that involve
much ecological uncertainty; the question is whether human activities will be sufficiently altered
to rehabilitate and stabilize natural ecosystems, or whether compromised but fairly functional
desired plant communities will be perpetuated. The present state of sagebrush-steppe ecosystems
requires difficult decisions about fire, livestock, and wild horse management, to be made in
order to salvage sagebrush steppe communities.

The effects of overgrazing, high-frequency fires, and other factors (particularly off-road driving)
on sagebrush-steppe communities and soils are obvious (Blaisdell et al. 1982; Bunting et al.
1987; Vavra et al. 1994). Less obvious are the effects on other biota and more subtle changes.
For instance, judicious grazing and prescribed fire are still associated with varying degrees of
uncertainty regarding short-term and long-term outcomes in these plant communities. A degree
of uncertainty can be expected because the manner in which these key disturbance activities

are conducted varies with time and location. Furthermore, with a highly variable climate, they
function more as a disturbance regime than as independent events (Eddleman and Doescher 1999).

Great Basin Mixed Shrub Association
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This association includes several plant communities, a few of which have substantial variation in
canopy cover or understory vegetation. Human and natural phenomena can have adverse effects
on these communities. These include heavy, late-summer livestock browsing on snowberry,
antelope bitterbrush, and other palatable shrubs; pinyon-juniper invasion; decreasing precipitation
associated with long-term climate change; and short-term climate extremes, especially drought.
The risk of dominance and type-conversion to exotic annual grasses is high below 5,500 feet
because of lower precipitation and a dryer environment that supports hotter fires. Above this
elevation, native plants normally receive more precipitation and respond better to disturbance;
therefore, they compete successfully with invasive annuals such as cheatgrass. A typical plant
community is the mixed mountain shrub 25 to 39 percent perennial grass community. This

is a moderate-to-dense, primarily broad-leaf community of 3-foot to 6-foot evergreen shrubs.
Canopy cover is 25 percent to 39 percent. The dominant shrubs are mountain big sagebrush and
snowberry. Grasses include California brome, western needlegrass, Idaho fescue, bluebunch
wheatgrass, and squirreltail. Understory forbs include mule’s ears, old man’s whiskers, and
silvery lupine. This plant community grows between 6,600 and 7,600 feet and is frequently found
on north-facing slopes throughout the region.

Another typical plant community is the Great Basin mixed shrub 10 to 24 percent perennial
grass community. This is an open to moderately dense, broad-leaf evergreen and deciduous
community dominated by 3- to 6-foot tall sagebrush. Canopy cover is 10 percent to 24 percent.
Grasses include Sandberg’s bluegrass, squirreltail, bluebunch wheatgrass, basin wildrye,
Thurber’s needlegrass, and cheatgrass. Understory forbs include tapertip hawksbeard, silvery
lupine, uncommon annual buckwheat, mule’s ears, arrowleaf and Hooker’s balsamroot, sulfur
buckwheat, and rock eriogonum. This plant community occupies flats and moderate slopes at
elevations of 4,500 to 5,800 feet.

Mountain Big Sagebrush Association

Most researchers believe that genus Artemisia (sagebrush) originated in Eurasia. Mountain big
sagebrush, the most genetically primitive form, evolved during the middle Pliocene (5 million
years ago), or earlier. During pluvial times, mountain big sagebrush had a nearly continuous
distribution. However, under hypsothermal climatic conditions (and into recent times), mountain
big sagebrush retreated into foothills and mountains where deep, well-drained but summer-moist
soils are prevalent (Trimble 1989).

Mountain big sagebrush is normally found at elevations above 5,000 feet (in locations where soils
are deep, well-drained, and moist). This species is not a fire responder, and recovery after fire
may take 20 years (Bunting et al. 1987). Where undisturbed, canopy cover varies from 15 percent
to 40 percent, though it may be 50 percent in wetter areas with deep, loamy soils and northerly
exposures. Bitterbrush and snowberry are commonly associated shrubs (Tisdale 1994). Forbs are
usually abundant, with 12 genera and many species. Idaho fescue, bluebunch wheatgrass, and
Thurber’s needlegrass are the principal grasses on drier sites. On deeper, loamier sites, onion
grass, western needlegrass, and subalpine needlegrass are more common.

A typical plant community is the big sagebrush 10 to 24 percent perennial grass community. This
is an open to moderately dense, broad-leaf evergreen shrub community dominated by 3- to 6-foot
mountain big sagebrush. Canopy cover is 10 percent to 24 percent. The understory is primarily
bluebunch wheatgrass; however, plateau gooseberry, antelope bitterbrush, snowberry, basin
wildrye, Idaho fescue, arrowleaf balsamroot, mule’s ears, and prickly gilia are also present. This
community grows on flats or gentle-to-steep slopes, primarily at elevations of 5,500 to 7,800 feet.
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Basin Big Sagebrush Association

Basin big sagebrush has trunk-like stems and is heavily branched with uneven tops. Shrub
heights normally range from 3 to 6 feet, though plants in heavily incised drainages may reach
15 feet. This plant grows in various soils, but prefers the dry, deep, well-drained soils of the
plains, and valleys and foothills below 7,000 feet (Blaisdell et al. 1982). The presence of this
subspecies often indicates productive rangeland because it frequently grows in deep, fertile soil
(Blaisdell et al. 1982; Collins 1984). Basin big sagebrush was once the most abundant shrub in
North America. However, its lowland range has been largely converted to agricultural uses.
This subspecies was thought to be intolerant of alkali; however, there are ecotypes that grow in
relatively alkaline areas in association with alkali-tolerant plants such as black greasewood,
shadscale, saltbush, and saltgrass (Blaisdell et al. 1982). Basin big sagebrush is killed by fire;
recovery following fire may take as long as 50 years (Bunting 1990). Overgrazing can eliminate
the understory of native perennial grasses. Communities in this association may then be easily
dominated by exotic annual grasses (weeds) where this is allowed to happen.

A typical plant community is the big sagebrush 10 to 24 percent perennial grass community.
This is an open to moderately dense, broad-leaf evergreen shrub community dominated by 3-

to 6-foot basin big sagebrush. Canopy cover is 10 percent to 24 percent. It is associated with
forbs and perennial grasses, especially bluebunch wheatgrass, which dominates the understory.
Other common grasses are basin wildrye, Sandberg’s bluegrass, and Thurber’s needlegrass. This
community grows on flats at elevations of 4,700 to 7,800 feet.

Wyoming Big Sagebrush Association

The Wyoming big sagebrush association appears to have originated as a cross between basin big
sagebrush, mountain big sagebrush, and black sagebrush (Trimble 1989). Although Wyoming
big sagebrush grows in combination with the other two big sagebrush subspecies; it occupies
the drier, shallower, and poorer soils. It is the shortest subspecies, reaching only 3 to 4 feet
under normal conditions (Blaisdell et al. 1982).

Natural fire intervals in Wyoming big sagebrush communities appear to range from 10 to 110
years or more. Post-burn recovery to 20 percent canopy cover may take more than 40 years
after a stand-replacing fire (Young and Evans 1989; Winward 1991). Grasses usually dominate
the site before reestablishment occurs. Sites are reestablished from soil seedbanks, and seeds
from remnant and adjacent plants. Because Wyoming big sagebrush occupies drier soils and
poorer sites, these communities are especially vulnerable to grazing impacts. Many have lost a
substantial portion of the native perennial grass understory. This has opened these communities to
invasion by exotic annual grasses such as cheatgrass, which has now replaced the native perennial
grasses in most areas. A cheatgrass understory is highly susceptible to fire, and greatly shortens
the fire interval. As a result, these communities are dominated by exotic annual grasses and are
severely degraded (Young and Evans 1989).

A typical plant community is the big sagebrush 10 to 24 percent perennial grass community. This
is an open to moderately dense, broad-leaf, evergreen shrub community dominated by Wyoming
big sagebrush about 3 feet in height. Canopy cover is 10 percent to 24 percent. Low-growing
sagebrush is associated with perennial grasses and forbs. Other codominants in Wyoming big
sagebrush steppe include western wheatgrass, Sandberg bluegrass, bottlebrush squirreltail, Idaho
fescue, Thurber needlegrass, and needle-and-thread grass. Although not often used in vegetation
classifications, cheatgrass is also a dominant species in some Wyoming big sagebrush steppe
communities. This community occurs on flats at elevations of 4,700 to 5,500 feet.
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Low Sagebrush Association

Low sagebrush grows on very poor shallow soils that are dry, rocky, and frequently alkaline. In
the warmer, drier parts of its range, particularly in Nevada, it may grow at altitudes above 9,800
feet. In some areas, low sagebrush grows in discontinuous, low or high-elevation bands. Soils
that support this species generally are rockier and contain more clay than those that support big
sagebrush; they are also wetter in spring and dryer in fall (Blaisdell et al. 1982). Low sagebrush
stands generally escape fire when mixed with big sagebrush. However, under extreme conditions,
low sagebrush will burn; when this happens, recovery time is longer than for big sagebrush. If
overgrazed, low sagebrush communities are susceptible to cheatgrass invasion. Where clay
content is high, the invasive grass is usually medusahead (Blaisdell et al. 1982).

A typical plant community is the low sagebrush scrub 10 to 14 percent perennial grass community.
This is an open, broad-leaf evergreen shrub community dominated by low sagebrush, usually
less than 1 foot in height. Canopy cover is 10 percent to 24 percent. Associated plants are
primarily perennial grasses and forbs, sometimes with scattered western juniper. Sandburg’s
bluegrass dominates the understory; other associated species include antelope bitterbrush,
plateau gooseberry, gray horsebrush, squirreltail, bluebunch wheatgrass, Idaho fescue, ballhead
sandwort, desert yellow daisy, low pussy-toes, rock eriogonium, Bolander’s yampah, Hooker’s
balsamroot, and cushion eriogonium. Tufts of perennial grasses are often elevated, indicating
soil loss. This community occurs on rocky flats or gentle slopes at elevations of 4,200 to 6,800
feet throughout the region.

Black Sagebrush Association

Black sagebrush is generally 12 inches tall or shorter, with leaves less than one half inch long.
This species flowers in the fall, and the flower stalks often cast a slight orange appearance.
These flower stalks often persist from year to year. The canopy is often loosely branched with

a short trunk but may have a compact rounded appearance if heavily grazed by wildlife or
livestock. The stems are usually dark, and the leaves have tiny black dots, hence the name black
sagebrush. Black sagebrush is found on sites from about 4,500 feet to 8,500 feet, where the
annual precipitation ranges from less than 8 inches to over 16 inches. Black sagebrush is often
found on gentle slopes above the nearly level valley bottoms, the adjacent foothills, and on steep
mountainside slopes. The primary factors that control its distribution are a soil with a low water
holding capacity and usually a high level of calcium carbonates. Black sagebrush typically
inhabits soils that have either bedrock or a caliche (thick calcium carbonate that restricts rooting
depth) layer at about 18 inches or less. Black sagebrush tolerates large amounts of soil carbonates
better than the other sagebrush species. It is common on shallow soils derived from limestone.
Soil profiles often have substantial amounts of gravel or rock that further limit the soil’s water
holding capacity. Black sagebrush does not tolerate prolonged flooding, preferring to inhabit drier
sites. Black sagebrush provides important forage for pronghorn, mule deer, GRSG, and domestic
sheep, particularly in the late summer, fall, and winter, when succulent forbs and grasses decline.
Cattle may increase consumption of the plant in the fall and winter (Shultz and McAdoo 2002).

The perennial grasses associated with these communities are Idaho fescue, Webber ricegrass,
bottlebrush squirreltail, Cusick bluegrass, Sandberg bluegrass, and pine bluegrass. Potential
vegetative composition is about 50 percent grasses, 15 percent forbs, and 35 percent shrubs.
Typically, the sparse vegetation of most black sagebrush communities normally precludes the
occurrence of fire, except in exceptional years. Black sagebrush stands, where they form a major
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part of the community, are a valuable wildlife winter forage species, and should not be burned
on a large-scale basis.

Herbaceous and Grassland Alliance

By definition, herbaceous plants have succulent (non-woody) stems; they include forbs

and aquatic plants and may have annual or perennial life-cycles (Sawyer and Keeler-Wolf
1995). Herbaceous plants are usually a major part of the understory vegetation in tree or
shrub-dominated communities. However, in this alliance, forbs and grasses are the dominant
plants. The herbaceous and grassland alliance is primarily seasonal or permanent meadow and
seep communities (the latter are described under Wetland and Riparian Associations). Although
herbaceous and grassland habitats are characterized by low species diversity, and when compared
with habitats with more complex structural diversity, they are very important in terms of regional
biodiversity. There are three main plant associations.

Non-Native Perennial Grass Association

During the late 1950s and early 1960s, various forms of crested wheatgrass were used to control
the invasive weed halogeton (Halogeton glomeratus) and to provide spring grazing deference on
native ranges for purposes of improving rangeland conditions. These seedings were conducted
primarily on gentle terrain at lower elevations (Wyoming big sagebrush sites). BLM records
indicate that the cumulative acreage of rangeland seedings on BLM-administered lands in Nevada
increased from approximately 30,000 acres in 1962, to 160,000 acres by 1965, 400,000 acres

by 1969, and 500,000 acres by 1975. This acreage does not include private land seedings. The
practice of range seeding to improve spring ranges peaked in Nevada as early as 1965, then
underwent a slow, steady decline through the next decade until no acres were treated from 1978
through 1981. By 1999, the cumulative total of seeded acres had grown to 590,000 acres (State of
Nevada 2001).

Native Perennial Grass Association

These areas also include areas of dominant native grasses and forbs that can occur following a
wildfire. Fire occurrences in the last 20 years have resulted in many acres of shrub-grasslands
being converted to a vegetative community currently dominated by perennial grasses and forbs.
Over time, shrubs will naturally reestablish and begin to dominate the vegetative composition of
these areas. These areas are historic GRSG habitat that still have potential in the future to develop
a shrub component capable of providing cover and forage for GRSG. Some of these areas in
higher elevations have had successful fire rehabilitation treatments and already have established
sagebrush seedlings, but currently do not have the height or structure to provide adequate habitat.

Annual Grassland Association

Annual grassland habitats composed of invasive weeds (primarily cheatgrass and medusahead)
are highly undesirable and considered biological deserts. Exotic annual grasses (particularly
medusahead and cheatgrass) are likely to persist, whether or not livestock grazing continues on
BLM-administered lands. These plants persist because of abundant annual seed production and
long-term viability of seed stored in surface litter and soil, plus earlier germination than native
perennials. Damage and loss of native perennial shrubland/bunchgrass communities because of
persistent grazing and frequent wildfires has greatly accelerated introductions and domination by
exotic annual weeds. However, it is possible to reduce infestation, or at least slow its progress,
through proper grazing management on lands surrounding the affected area. Improving health
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in adjacent areas creates a natural barrier to the spread of weeds. Properly designed grazing
strategies have also noticeably improved areas presently dominated by exotic annuals. Areas
where annual grasses are still a minor problem have also benefited from improved grazing
management. Improvement is evidenced by increased vigor and seed production in native
vegetation, and such efforts are now being prioritized (Reisner et al. 2013).

Wetland and Riparian Alliance

Nationwide riparian-wetland areas comprise less than nine percent of the land base. However,
these areas are the most productive and prized resource on BLM-administered lands.
Riparian-wetland areas are essential to restoring and maintaining natural hydrologic function
(particularly groundwater recharge and flood control) and the physical, chemical, and biological
health of the nation’s water supply. There is disproportionately heavy use of riparian-wetland
areas by numerous wildlife species, more so than any other habitat types. Riparian-wetland
areas are also highly prized for their recreational value (e.g., hunting, fishing, photography,
hiking, and wildlife-viewing), economic value (e.g., livestock grazing), and for nature education.
These habitats are highly valued by Native Americans for food-gathering and other traditional
economic activities.

When viewed from high elevations, riparian zones usually appear as thin green ribbons in
canyon bottoms. Green strips in many mountain drainages are less than 15 feet wide (including
stream width); even the largest streams in the management area are only 10 to 40 feet wide.
However, portions of some rivers exceed 100 feet in width. The riparian vegetation zone varies
tremendously in width, according to water depth, volume, and flow rate and local topography,
soils, and streambank (or nearby) modifications. Riparian and wetland communities in this
planning area are primarily found in or adjacent to seeps and springs, seasonal or permanent
meadows, creeks and rivers, natural lakes or playas, and human-made irrigation canals and
reservoirs. Because of the proximity and abundance of water, riparian plants are usually quite
different from those found in adjacent upland areas; they also thrive in or tolerate wet or saturated
soil conditions that upland plants cannot.

The BLM’s Riparian-Wetland Initiative for the 1990s (BLM 1991c¢) establishes national goals
and objectives for protecting riparian-wetland resources on public lands. The initiative’s chief
goals were to restore and maintain riparian-wetland areas so that at least 75 percent were in PFC
by 1997 and to achieve an advanced condition of ecological stability (except where resource
management objectives, such as PFC, required an earlier stage of succession to provide greater
habitat diversity for wildlife, fish, and watershed protection). The strategy of this initiative
requires holistic watershed-based management. The condition of the entire watershed is an
essential component for determining whether a riparian-wetland area is functioning properly.

Riparian Scrub/Herbaceous Association

Riparian zones and riparian plant communities in this association occupy areas adjacent to
streams, lakes, and other natural sources of open water, as well as reservoirs; this water exerts
a predominant influence on the native vegetation and the associated biotic community (USDA
NRCS 1997). The riparian association, riparian communities, and ecological sites all describe
plants that grow in the riparian zone. Obligate species require the environmental conditions that
prevail within this zone, whereas facultative species tolerate these conditions and are frequently
found outside the riparian zone. Riparian ecosystems are distinctly different from surrounding
lands and vegetation because of the strong influence exerted by free water in the soil (USDA
NRCS 1997). Riparian and all plant communities are classified according to recognizable,
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repeatable, and clearly defined assemblages of riparian plant species. The following plant
communities are commonly found in California and Nevada.

Willow Scrub Community

This is an open to moderately dense deciduous community of tall shrubs (less than 8 feet) or trees
(less than 30 feet). The dominant genus is willow, mixed with wet meadow plants and scattered
low shrubs (3 feet or less). Associated species may include narrow-leaf willow, arroyo willow,
red willow, Scouler’s willow, Lemmon’s willow, shining willow, interior rose, sedges, rushes,
columbine, mountain alder, American dogwood, quaking aspen, and black cottonwood. This
community occupies flats or gentle slopes in springs, meadows, and wet drainages throughout
the region. Willows grow in riparian and wetland associations on periodically saturated soils.
Healthy willow communities sprout vigorously following fire. Willows also sprout well from
cuttings, and are used extensively for revegetation. However, close association with open water
and palatability make willows especially vulnerable to overgrazing by livestock, wild horses,
and burros. Repeated streambank trampling by livestock causes soil erosion and gullying, which
lowers the water table and converts riparian habitats to upland shrub communities. Similar effects
can result from improper road placement (through or alongside riparian habitats) and excessive
motor vehicle traffic.

Seasonally Dry Meadow Community

This community occupies areas with remnant meadow soils that are wet in spring but usually dry
by early summer. It is primarily composed of perennial, grass-like plants, but also may contain
scattered 3- to 6-foot shrubs. When in poor condition, it may contain numerous annual weeds or
bare ground. The dominant plants are usually Baltic rush and various sedges. Associated species
include silver sagebrush, rubber rabbitbrush, squirreltail, annual beardgrass, clustered field sedge,
mat muhly, beardless wildrye, inland saltgrass, meadow barley, fine-branched popcornflower,
and tanseyleaf evening primrose. This community occupies flats or gentle slopes at elevations of
4,000 to 6,000 feet.

Wet Meadow or Seep Community

This community occupies seeps, springs, or meadows that are wet most of the year. It supports
a dense community of primarily riparian grass-like plants, and sometimes a few scattered 3- to
6-foot shrubs. Rushes and sedges are the dominant plants. Associated species include willow,
golden currant, interior rose, Nebraska sedge, Baltic rush, common spikerush, short-awn foxtail,
meadow barley, spike redtop, thingrass, western blue flag, small-flowered camas, hoary nettle,
and common monkeyflower. This community grows on flats or gentle slopes at elevations of
4,000 to 8,000 feet.

Noxious Weeds and Invasive Plants

Noxious weeds and invasive plants are recognized as a very serious threat to the biodiversity
of native rangelands, second only to habitat loss and fragmentation. These plants alter basic
ecosystem functions such as nutrient cycling, hydrology, and wildfire frequency; overwhelm
native plants and animals; and sometimes hybridize with native species. All natural plant
communities are susceptible to noxious weed invasion. The presence, abundance, and influence
of noxious weed infestations in a particular ecosystem is highly dynamic, responding to changes
in local environmental conditions from a range of human and natural causes. Introduction,
proliferation, and spread of noxious weeds and invasive plants—and priorities for their
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control—can change in as little as two years, as new infestations are located, known infestations
are successfully treated (or increase in size and severity), and management priorities change.

Trends in noxious weed infestation are assessed according to the number and severity of
infestations, and their net or gross size in acres. A sustained reduction in any of these factors is
considered a positive trend. The ultimate goal of the noxious weed program is elimination (or
effective control) of noxious weeds on BLM- and Forest Service-administered lands. Effects

of change on the noxious weed problem are difficult to predict because of the complexity of
ecosystem processes and the diversity of management activities. However, there is an undisputed
consensus that, in the absence of continued inventory, a coordinated weed-treatment program,
and yearly treatment evaluation, the problem would rapidly worsen. Certain weeds have already
become so ubiquitous that infestations are now considered too difficult, time-consuming, and
costly to treat.

Aggressive fire suppression and overgrazing have led to encroachment and degradation of
sagebrush communities by certain native shrubs, particularly western juniper. Fire can be used to
control invasive species or to approximate historic fire regimes. Nonetheless, land managers must
be cautious when using fire for these purposes; if not used correctly, fire may favor proliferation
of other fire-tolerant invasive species or exotic weeds, resulting in further degradation of already
compromised ecosystems. Natural fire regimes in sagebrush ecosystems did not occur in the
presence of numerous exotic plants, and its use may not be feasible if fire tolerant exotics are
present (Brooks and Pyke 2001). Exotic annual grasses especially benefit from fire, and the
proliferation of these grasses results in a frequent reoccurrence of fire (i.e., an unnaturally
shortened fire-return interval) to the point where native species cannot persist and sagebrush
communities are converted to exotic annual grasslands. Type-conversion of this kind severely
reduces biodiversity and is devastating for wildlife, including carnivores. Therefore, effective
wildlife management depends on the control of invasive and exotic plants and use of appropriate,
site-specific fire regimes (Brooks and Pyke 2001).

Cheatgrass, especially, is widespread in low-elevation juniper woodlands. However, cooler,
mesic woodlands appear less susceptible to invasion and dominance by this and other exotic
annuals. A better understanding of factors that influence woodland susceptibility to invasive and
exotic species is required. Whisenant (1990) reviewed the effects of cheatgrass infestation on fire
frequency in shrub-steppe communities and found that it tends to exert dominance on disturbed
soils. Because it forms a continuous fuel load, its presence leads to more frequent fires. Frequent
fire shrinks native plant cover, encourages proliferation of cheatgrass, and reduces biodiversity,
making establishment easier on relatively undisturbed soils.

The BLM and Forest Service utilize an integrated pest management approach to prevent the
introduction and establishment of noxious weeds and to control existing infestations. This
includes education and preventive measures, as well as physical, biological, chemical, and
cultural treatments. In 2007, the BLM released the Vegetation Treatments Using Herbicides on
Bureau of Land Management Land in 17 Western States Programmatic Environmental Impact
Statement and Record of Decision (BLM 2007a). The ROD identified prevention measures and
standard operating procedures for the BLM to follow to protect and enhance natural resources that
could be affected by future vegetation treatments. Prevention measures are designed to minimize
invasive weed establishment as part of activity planning.

In Table 3-12, the known acreage values of cheatgrass, by jurisdictional boundaries, are presented.
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Table 3.12. Acres of Cheatgrass Potential in GRSG Habitat
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Surface Management Management Zone Planning Area
Management Zone Acres! Acres! within Acres!|  Acres! within
Agency PPH PPH
within PGH within PGH
BLM 1 2,521,800 5,157,100 2,521,800 3,612,900
I\ 6,234,900 13,995,500 674,300 3,044,200
\Y 4,209,100 4,401,200 543,600 2,649,300
Forest Service I 243,700 1,065,100 243,700 437,600
vV 1,086,900 1,521,600 181,300 566,700
\Y 113,600 82,500 11,800 44,100
Tribal and Other 1 15,700 288,200 15,700 51,900
Federal v 740,200 974,100 2,200 1,700
\Y 96,300 374,100 16,400 193,900
Private 1 468,200 1,972,100 468,200 510,100
v 4,257,400 5,643,800 487,800 1,510,700
\Y 1,429,500 759,300 72,900 148,000
State I 200 427,900 200 5,600
v 945,500 1,022,900 400 1,000
\Y 107,800 62,600 7,900 13,100
Other I 0 100 0 100
v 54,900 93,800 0 100
\ 94,100 361,800 88,700 361,800

Source: Manier et al. 2013

lAcreage composed of areas with a high potential for cheatgrass occurrence

Conifer Encroachment

Pinyon-juniper woodlands are complex, not only in terms of species composition and
physiognomy, but also because the management area contains woodlands that vary greatly in
successional stage (from early to senescent). The developmental stage greatly affects fuel loads,
wildlife habitats, and management activities involving other natural resources. Treatment of
invasive pinyon-juniper, including methods, cost, and response to treatment, also largely depends
on developmental stage.

Studies show that the expansion of pinyon-juniper has more than tripled in the areas dominated by
pinyon-juniper woodlands within the last 150 years. Although pinyon-juniper woodlands have
increased dramatically in the last 150 years, they currently occupy far less than they are capable
of under current climatic conditions (Miller and Tausch 2001). These changes have generally
coincided with the introduction of heavy livestock grazing, tree utilization by the mining industry,
and fire suppression that followed settlement of the region. Unfortunately, pinyon-juniper has
the potential to replace existing shrubland and grassland communities. An increase in tree
dominance results in a loss of understory. A loss of understory further reduces the fuel and further
decreases the fire frequency. Altered disturbance regimes and climate change have resulted

in major changes in plant community compositions. Since the 1860s, many bunchgrass and
sagebrush-bunchgrass communities, which dominated the Intermountain West, have shifted to
pinyon and juniper woodland or introduced annual-dominated communities (West 1984; Miller
et al. 1994). Studies conclude that barring some major environmental change or management
action, continued forage reduction and decreased fire frequency will continue until trees dominate
most of the sites favorable to their survival. This continued tree dominance then jeopardizes the
historic woodland sites because under the right conditions, a crown fire could result in a stand
replacement wildfire with catastrophic consequences because of continuous tree canopy. Studies

Chapter 3 Affected Environment
Current Condition



48 Draft Resource Management
PlanEnvironmental Impact Statement

further show that in pinyon-juniper communities that are overstocked, the ability of the understory
to respond after a fire is dramatically reduced and potentially opens the site to the invasion by
exotics. Once these communities become mature, tree-dominated woodlands, treatment becomes
difficult and expensive (Miller and Tausch 2001).

3.4. Riparian Areas and Wetlands

Riparian areas and wetlands are critical to the long-term viability of GRSG populations. Riparian
habitats provide important sources of food and cover for GRSG, particularly during the late
summer brood-rearing period (see Section 3.2, Greater Sage-Grouse and Greater Sage-Grouse
Habitat). This function is especially important in the more arid portions of the GRSG range,
including much of the planning area.

Riparian areas exhibit vegetation or physical characteristics reflective of permanent surface or
subsurface water influence. Typical riparian areas are lands along, adjacent to, or contiguous
with perennially and intermittently flowing rivers, streams, and shores of lakes and reservoirs
with stable water levels. Excluded are such sites as ephemeral streams or washes that do not
exhibit vegetation dependent on free water in the soil. Wetlands are areas that are inundated or
saturated by surface or groundwater at a frequency and duration sufficient to support and which,
under normal circumstances, do support a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands include marshes, swamps, lakeshores, sloughs, bogs, wet
meadows, estuaries, and some riparian areas. For a description of riparian and wetland vegetation
community types characteristic of the planning area, refer to Section 3.3, Vegetation.

Riparian and wetland areas adjacent to surface waters are the most productive and important
ecosystems in the planning area. Although these areas represent 2,509,000 acres (5 percent) of the
planning area, riparian habitats play an integral role in restoring and maintaining the chemical,
physical, and biological integrity of water resources (Fitch and Ambrose 2003). Healthy riparian
and wetland areas have the potential for multi-canopy vegetation layers with trees, shrubs,
grasses, forbs, sedges, and rushes and are valuable habitat for a wide variety of wildlife species.
Healthy systems also filter and purify water, reduce sediment loads, enhance soil stability, provide
micro-climatic moderation, and contribute to groundwater recharge and base flow (Prichard et

al. 1998).

Generally, riparian areas and wetlands are stratified into lotic (flowing water or riverine) systems
and lentic (standing water) systems, which may include a wide variety of wetland types. In

the planning area, lentic riparian habitats typically include seeps, springs, aspen stands, and
both wet and dry meadows.

Curren